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PROCEEDINGS  OF  THE  ELEVENTH  ANNUAL  CONVENTION  OF 
THE  ASSOCIATION  OF  OFFICIAL  AGRICULTURAL  CHEMISTS, 
HELD  AT  WASHINGTON,  D.  C.,  AUGUST  23,  24,  AND  25, 1894. 


FIRST  DAY. 
THURSDAY— MORNING  SESSION. 

The  members  assembled  in  the  lecture  room  of  the  National  Museum 
at  10  o'clock  a.  m.  August  23.  In  the  absence  of  the  president,  E.  B. 
Voorhees,  the  vice-president,  H.  A.  Huston,  occupied  the  chair.  The 
secretary  read  a  telegram  from  Mr.  Voorhees,  stating  that  he  was 
unavoidably  detained,  but  hoped  to  be  present  on  the  following  day. 
The  presiding  officer,  by  vote  of  the  association,  appointed  a  committee 
on  the  order  of  business,  consisting  of  B.  B.  Ross,  W.  A.  Rawls,  and 
H.  B.  McDonnell.  The  presiding  officer  also  appointed  a  committee  to 
call  on  the  Assistant  Secretary  of  Agriculture  and  ask  him  to  attend 
the  meeting.  The  committee  consisted  of  J.  T.  Anderson  and  George 
F.  Payne. 

The  president's  address  was  read  by  the  acting  president  as  follows: 

ADDRESS  OP  THE  PRESIDENT. 

This  marks  the  beginning  of  our  eleventh  year  as  a  working  associa- 
tion, and  we  have  good  reason  to  congratulate  ourselves  on  our 
progress. 

It  is  not  my  purpose  to  review  in  detail  our  past  history,  which 
speaks  for  itself  in  our  published  records,  nor  to  weary  you  with 
platitudes  in  regard  to  the  possibilities  of  our  future.  It  seems  to  me? 
however,  eminently  proper  at  this  time — the  beginning  of  the  second 
decade  of  our  existence  as  an  association — that  attention  should  be 
called  to  certain  features  of  our  development,  and  to  the  lines  of  influ- 
ence and  usefulness  that  may  be  exerted  by  such  an  organization  as 
ours. 

In  this  age  of  material  progress,  conventions,  associations,  combina- 
tions, annual  meetings,  etc.,  are  the  order  of  the  day;  the  organization 
or  combination  is  what  counts  and  not  the  individual.  This  affects, 
too,  all  classes  and  lines  of  work — industrial,  social,  political,  educa- 
tional, and  scientific.  These  various  forces  are  all  striving  for  recog- 
nition, and  there  is  danger  that  the  primary  object  of  any  of  them 
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may  be  forgotten  in  the  haste  for  position  and  influence  in  the  little 
world  that  knows  them. 

We  must  not  forget  our  beginnings,  and  also  that  progress  is  not 
measured  by  forward  movement,  except  that  in  the  movement  there  is 
an  actual  gain  in  result  in  line  with  the  primary  object  of  the  organ- 
ization. 

In  May,  1884,  a  few  of  our  leading  agricultural  chemists,  chiefly 
those  charged  with  the  official  control  of  the  sale  of  fertilizers  in  their 
respective  States,  met  in  Atlanta  to  devise  ways  and  means  for  the 
improvement  of  analytical  methods.  The  outcome  of  that  meeting, 
though  not  the  first  of  its  kind,  is  our  present  association,  the*  objects 
of  which  at  first,  as  defined  by  the  constitution  then  adopted,  were 
"to  secure  as  far  as  possible  uniformity  in  legislation  with  regard  to 
the  regulation  of  the  sale  of  commercial  fertilizers  in  the  different 
States,  and  uniformity  and  accuracy  in  the  methods  and  results  of  fer- 
tilizer analyses." 

In  1885,  in  accordance  with  the  first  clause  of  this  section  of  the  con- 
stitution, a  committee  was  appointed  to  consider  the  question  of  uni- 
formity of  legislation  and  regulations  as  to  the  inspection  of  fertilizers, 
and  to  prepare  a  draft  of  a  uniform  law  to  be  submitted  to  a  conven- 
tion, to  be  held  at  Washington,  to  consider  the  matter.  A  careful 
study  of  the  proceedings  of  the  association  fails  to  reveal  the  report  of 
this  committee. 

In  the  proceedings  for  1886,  however,  in  reply  to  a  communication 
from  the  secretary  of  the  National  Fertilizer  Association  urging  the 
cooperation  of  this  association  in  the  abolishment  of  commercial  valua- 
tions, strong  ground  is  taken  by  prominent  members  against  our  taking 
part  in  any  national  legislation.  This  was  followed  in  the  same  year 
by  a  change  in  our  constitution,  which  eliminated  this  clause  and  thus 
relieved  the  association  from  taking  a  definite  position  on  an  important 
matter,  and  one  then  believed  to  be  extremely  difficult  of  adjustment, 
though  it  was  recognized  to  intimately  concern  members  of  the  associa- 
tion and  to  directly  affect  an  enormous  industry,  the  right  development 
of  which  is,  either  with  or  without  our  assistance,  vital  to  our  agricul- 
tural interests. 

It  was  perhaps  the  part  of  wisdom  for  the  association  at  that  time 
to  amend  its  constitution  in  this  particular,  and  to  confine  its  work  to 
matters  of  a  purely  scientific  character,  and  upon  which  we  could  in 
time  all  agree,  at  least  in  essentials. 

Careful  study  of  the  status  of  our  association  at  the  present  time, 
after  great  things  have  been  accomplished  in  the  line  of  accuracy  and 
uniformity  of  agricultural  chemical  methods,  convinces  me  that  it  is 
entirely  within  our  province  to  at  least  discuss  these  points,  if  not  to 
take  positive  ground  in  reference  to  those  questions  first  regarded  as  of 
primary  importance  in  respect  to  the  fertilizer  trade,  and  now,  by  vir- 


tue  of  their  development,  extended  to  various  other  lines  of  industry 
which  concern  the  official  chemist. 

This  is  still  provided  for  by  part  2,  section  1,  of  the  constitution,  which 
reads  as  follows:  "To  afford  opportunity  for  the  discussion  of  matters 
of  interest  to  agricultural  chemists."  It  is  of  interest  to  agricultural 
chemists  to  see  to  it  that  the  laws  enacted  in  the  various  States  for  the 
control  of  the  sale  of  those  products,  which  we  as  official  chemists  must 
aid  in  executing,  should  be  just  to  both  j)roducer  and  consumer,  that 
protection  should  protect  both  the  honest  and  good  manufacturer  and 
the  ignorant  and  careless  consumer,  and  that  time  and  money  should 
not  be  spent  annually  in  unnecessary  and  meaningless  analyses. 

We  are  an  association  of  agricultural  chemists,  not  mere  analysts, 
and  are,  or  should  be,  interested  in  the  far-reaching  influence  of  a 
proper  chemical  analysis. 

The  fertilizer  industry  alone  has  doubled  in  volume  of  business  and 
capital  invested  in  the  last  decade,  with  a  proportionate  increase  in 
use,  due  in  no  small  degree  to  the  information  given  by  agricultural 
chemists,  and  the  influence  of  this  Association  of  Official  Chemists 
should  be  a  power  on  the  side  of  honesty  and  righteousness  in  this 
development,  not  only  in  the  uniformity  and  accuracy  of  the  chemical 
results  secured,  but  in  showing  the  usefulness  of  the  analyses  made, 
and  in  making  the  publication  of  the  results,  at  least,  indicate  very 
closely  the  value  of  the  materials  examined. 

Under  the  conditions  that  exist  at  present  the  various  chemists 
must  stand  credited  with  a  wide  diversity  of  views  in  reference  to  the 
meaning  and  value  of  an  analysis,  as  iudicated  by  their  published 
results,  whether  they  so  will  or  not,  simply  because  they  are  engaged 
in  executing  the  law  in  force  in  their  respective  States,  and  thus,  in 
many  cases,  helping  to  perpetrate  a  series  of  absurdities  upon  a  con- 
fiding public.  It  seems  to  me  that  it  is  proper  that  we  should  decide 
whether  we  can  afford  to  stand  so  credited. 

I  speak  freely  on  this  matter,  with  the  full  knowledge  that  my  own 
State  is  the  chief  of  sinners  in  this  respect.  It  is  not  my  purpose  in 
these  remarks  to  detract  from  the  value  of  the  work  done  by  the  asso- 
ciation in  specific  lines,  particularly  in  the  improvement  of  analytical 
methods,  but  rather  to  emphasize  its  importance  by  contrasting  our 
progress  in  this  direction  with  the  lack  of  development  in  other  direc- 
tions intimately  connected  with  it. 

The  proceedings  of  the  first  meeting  are  also  interesting  from  another 
standpoint,  viz ,  the  prominence  then  given  to  the  discussion  of  the 
methods  of  analysis  of  phosphates,  particularly  that  form  of  phosphoric 
acid  called  "  reverted,"  evidently  regarded  at  that  time  as  a  mythical 
something  without  form  or  substance. 

Five-sixths  of  the  report  of  the  meeting  are  given  up  to  a  discussion 
of  this  one  point,  while  the  methods  of  analyses  for  nitrogen  and  potash 
receive  but  a  passing  notice. 
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A  careful  study  of  our  records  for  the  past  ten  years  shows  that  the 
importance  of  this  question  continues  to  be  recognized,  and  while  we 
have  cause  for  great  encouragement  there  is  still  much  to  be  desired, 
both  in  the  way  of  uniformity  and  accuracy  of  results. 

There  is  perhaps  no  one  thing  that  gives  so  much  anxiety  to  the 
average  agricultural  chemist  as  this  determination  of  the  "available." 
A  series  of  concordant  results  obtained  on  a  difficult  product  is  to  him 
like  the  elixir  of  life,  though  the  exhilaration  is  short-lived,  for  he  lies 
down  at  night  with  the  fear  that  in  the  morning  he  may  find  that  a 
product  has  been  discovered  which,  while  showing  remarkable  results 
in  the  field,  does  not  respond  equally  nor  uniformly  to  his  test. 

If  we  attempt  to  show  the  percentage  of  "available"  by  our  chemical 
methods,  these  methods  must  keep  pace  with  progress  in  other  direc- 
tions, for  although  it  has  been  wisely  remarked  that  u  there  is  nothing 
new  under  the  sun,"  that  was  strictly  true  for  the  term  "available" 
under  the  old  dispensation,  or  when  boneblack  was  the  chief  source  of 
superphosphate. 

We  hear  much  in  these  days,  too,  of  "  available"  nitrogen.  In  the 
good  old  times  the  determination  of  total  nitrogen  was  sufficient,  and 
even  now  many  of  us  are  satisfied  with  the  separation  of  the  nitrogen 
into  the  three  forms — nitrates,  ammonia  salts,  and  organic — knowing 
full  well  that  the  latter  term,  particularly  in  case  of  mixed  goods  may, 
and  frequently  does,  cover  a  multitude  of  sins. 

Our  future  work  must  include  a  study  of  methods  that  shall  enable 
us  to  at  least  give  some  idea  of  the  source  and  availability  of  the 
organic  nitrogen  in  mixed  fertilizers. 

In  reference  to  fodder  analyses  I  can  only  emphasize  the  suggestions 
made  by  Dr.  Babcock  last  year,  viz,  "to  substitute  for  the  present 
illogical  and  unmeaning  system  one  which,  so  far  as  it  went,  would 
deal  with  the  proximate  constituents  which  the  fodders  contain." 

In  response  to  these  suggestions,  and  the  strong  reasons  for  their 
support,  considerable  effort  has  been  expended  this  year  in  the  right 
direction,  and  the  association  should  in  every  legitimate  way  show  its 
appreciation  by  a  continued  and  growing  interest  in  support  of  this 
line  of  work. 

The  lines  of  development  and  increasing  usefulness  of  our  associa- 
tion is,  perhaps,  made  sufficiently  clear  by  the  hints  already  given, 
though  not  by  any  means  confined  to  the  points  mentioned.  Our  field 
includes  all  branches  of  agricultural  chemistry,  and  as  the  various 
methods  are  perfected  the  necessity  for  investigation  arises,  work  that 
requires  not  only  the  highest  skill  in  manipulation,  but  a  thorough 
knowledge  of  the  whole  field  of  agricultural  science,  and  an  almost 
infinite  patience  and  persistence  in  the  work.  Just  here  a  serious  dif- 
ficulty arises;  many  of  our  members  are  so  situated  as  to  be  unable  to 
give  the  time  or  provide  for  the  expenses  of  the  investigation. 
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The  governing  boards  of  our  various  institutions  in  too  many  cases 
do  not  appreciate  the  value  of  investigations  in  this  direction;  some, 
indeed,  measure  the  value  of  the  work  of  their  chemists  by  the  number 
of  analyses  performed,  or  the  number  of  pages  of  the  bulletins  issued, 
and  hence  they  are  forced  to  do  the  association  work  either  in  a  hurry 
or  in  their  own  time,  and  at  their  own  expense.  Under  the  circum- 
stances, therefore,  while  many  make  self-denying  efforts  and  do  most 
excellent  work,  the  reporters  find  that  if  real  investigation  is  required 
it  is  too  often  pursued  as  far  as  the  sailing  is  smooth,  and  the  remainder 
is  left  undone,  with  the  lame  excuse  "that  time  at  their  disposal  will 
not  permit." 

In  order  to  avoid  this  difficulty,  either  the  workers  must  be  limited 
still  further  in  the  number  of  actual  investigations  required  of  them, 
or  ways  and  means  must  be  provided  whereby  those  willing  to  do  the 
work  may  be  enabled  to  pursue  it  and  those  unwilling  may  be  made 
willing.  It  has  been  suggested  that  a  slight  appropriation  is  most 
admirably  suited  to  effect  a  change  of  opinion  in  this  respect.  I  am 
satisfied  that  the  question  of  how  the  work  shall  be  done  in  the  future 
merits  serious  consideration  at  this  time. 

Another  feature  of  our  work  seems,  too,  to  be  a  matter  of  congratu- 
lation ;  I  refer  to  the  cooperation  of  foreign  chemists. 

In  accordance  with  the  suggestions  of  the  resolutions  passed  at  our 
last  annual  meeting,  the  following  action  was  taken  by  your  executive 
committee : 

1.  That  the  secretary  of  the  association,  Dr.  H.  W.  Wiley,  chemist  of  the  U.  S. 
Department  of  Agriculture,  communicate  the  action  of  the  association  to  the  lead- 
ing chemists  and  chemical  associations  of  foreign  countries. 

2.  That  the  secretary  incorporate  in  said  communications  an  outline  of  the  method 
of  the  work  adopted  by  this  association,  and  to  invite  cooperation,  as  far  as  possible, 
in  the  work  of  the  present  year. 

3.  That  in  view  of  this  action,  if  foreign  chemists  express  a  willingness  to  take 
part  in  the  work,  they  shall,  upon  application  to  the  secretary,  Dr.  H.  W.  Wiley,  be 
furnished  with  samples  and  the  accompanying  directions  necessary  to  properly 
carry  it  out. 

Dr.  Wiley  has  faithfully  performed  his  duty  in  this  matter,  over  two 
hundred  and  fifty  leading  foreign  chemists  having  been  invited  to 
cooperate  with  us. 

Thus  the  field  of  usefulness  of  our  association,  outgrowing  in  the 
first  decade  of  its  existence  the  confines  of  our  own  broad  country, 
imposes  upon  each  one  of  us  a  work  of  grave  responsibility,  both  in 
maintaining  our  past  reputation  and  increasing  the  efficiency  of  our 
work,  a  realizing  sense  of  which  should  be  shown  in  our  deliberations 
here,  as  well  as  in  the  investigations  conducted,  in  our  own  laboratories 
throughout  the  coming  year.     [Applause.] 

At  the  conclusion  of  the  reading  of  the  address,  the  committee  on 
order  of  business  reported  as  follows : 
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PROGRAMME. 

1.  Appointment  of  a  committee  of  five  on  recommendations  of  reporters. 

2.  Report  on  dairy  products. 

3.  Report  on  potash. 

4.  Report  on  soils  and  ash. 

5.  Report  on  phosphoric  acid. 

6.  Report  on  sugar.     , 

7.  Report  on  nitrogen. 

8.  Report  on  cattle  foods. 

9.  Report  on  fermented  liquors. 
10.  Report  of  abstract  committee. 

Election  of  officers  to  be  the  special  order  for  Friday,  24tb  instant, 
at  3  p.  m.  Hours  for  meeting,  9  a.  m.  to  12:30  p.  in.;  1:30  p.  m.  to 
adjournment. 

B.  B.  Boss. 
H.  B.  McDonald. 
W.  A.  Bawls. 
The  report  of  the  committee  was  adopted  and  the  committee  dis- 
charged. 

The  following  officers  and  members  of  the  association  were  in  attend- 
ance: 

MEMBERS   AND   VISITORS   PRESENT. 

President,  E.  B.  Voorhees,  Director,  Agricultural  Experiment  Sta- 
tion of  }sTew  Jersey,  New  Brunswick,  K.  J. 

Vice-President,  H.  A.  Huston,  State  Chemist  of  Indiana,  Lafayette, 
Ind. 

Secretary,  H.  W.  Wiley,  Chief  of  Chemical  Division,  U.  S.  Depart- 
ment of  Agriculture,  Washington,  D.  C. 

Member  of  executive  committee,  B.  B.  Boss,  State  Chemist  of  Ala- 
bama, Auburn,  Ala. 

Allen,  E.  W.,  U.  S.  Department  of  Agriculture,  Washington,  D.  C. 

Anderson,  James,  Assistant  Chemist,  Agricultural  Experiment  Station,  Auburn,  Ala. 

Bartlett,  J.  M.,  Chemist,  Maine  Experiment  Station,  Orono,  Me. 

Beal,  W.  H.,  Office  of  Experiment  Stations,  U.  S.  Department  of  Agriculture,  Wash- 
ington, D.  C. 

Bigelow,  W.  D.,  Assistant,  Chemical  Division,  U.  S.  Department  of  Agriculture, 
Washington,  D.  C. 

Bromwell,  William,  Johns  Hopkins  University,  College  Park,  Md. 

Carman,  J.  S.,  Assistant,  Chemical  Division,  U.  S.  Department  of  Agriculture,  Wash- 
ington, D.  C. 

Carpenter,  F.  B.,  Assistant  Chemist,  North  Carolina  Experiment  Station,  Raleigh, 
N.C. 

Carr,  Oma,  Assistant,  Chemical  Division,  U.  S.  Department  of  Agriculture,  Washing- 
ton, D.  C. 

Chute,  H.  D.,  Chemist,  Cherrydale,  Va. 

Crampton,  C.  A.,  Chemist,  Internal  Revenue,  Washington,  D.  C. 

Cutter,  W.  P.  (late  Chemist  Utah  Station),  Librarian,  U.  S.  Department  of  Agricul- 
ture, Washington,  D.  C. 
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Davidson,  R.  J.,  Chemist,  Virginia  Experiment  Station,  Blacksburg,  Va. 

Farrington,  E.  H.,  Dairy  Husbandry,  Madison,  Wis. 

Finney,  F.  I.,  Chemist,  Savannah,  Ga. 

Frear,  William,  Vice-Director,  Pennsylvania  Experiment  Station,  Board  of  Agricul- 
ture, State  College,  Pennsylvania. 

Fuelling,  J.  L.,  Chief  Chemist,  Brooks  &  Co.,  St.  Jago,  Cuba. 

Gascoyne,  W.  J.,  private  laboratory,  Baltimore,  Md. 

Herff,  B.  von,  The  Chemist  Representative  of  the  German  Kali  Works,  99  Nassau 
street,  New  York. 

Kedzie,  F.  S.,  Adjunct  Professor  of  Chemistry,  Michigan  Agricultural  College,  Agri- 
cultural College,  Mich. 

Kepick,  A.,  Chemist  of  Elk  Tanning  Company,  Ridgway,  Pa. 

Kerr,  G.  A.,  Chemist  of  Mooney  &  Son,  tanners,  Columbus,  Ind. 

Kilgore,  B.  W.,  Assistant  Chemist,  North  Carolina  Experiment  Station,  Raleigh,  N.  C. 

Krug,  Wm.  H.,  Assistant,  Chemical  Division,  U.  S.  Department  of  Agriculture, 
Washington,  D.  C. 

Lindsey,  J.  B.,  Chemist  of  Massachusetts  State  Experiment  Station,  Amherst,  Mass. 

McDonnell,  M.  S.,  Pennsylvania  Agricultural  Ex]>erirnent  Station,  State  College,  Pa. 

McDonnell,  H.  B.,  State  Chemist  of  Maryland,  College  Park,  Md. 

McElroy,  K.  P.,  Second  Assistant  Chemist,  Chemical  Division,  U.  S.  Department  of 
Agriculture,  Washington,  D.  C. 

Morse,  Fred.,  Chemist,  New  Hampshire  Experiment  Station,  Durham,  N.  H. 

Nolan,  W.  P.,  American  Fertilizer  Company,  Philadelphia  Pa. 

Patterson,  H.  J.,  Chemist,  Maryland  Agricultural  Experiment  Station,  College 
Park,Md. 

Payne,  George  F.,  State  Chemist  of  Georgia,  Atlanta,  Ga. 

Peacock,  S.,  American  Fertilizer  Company,  Philadelphia,  Pa. 

Perkins,  W.  R.,  Chemist,  Missouri  Experiment  Station,  Agricultural  College,  Mo. 

Peter,  A.M.,  Chemist,  Kentucky  Agricultural  Experiment  Station,  Lexington,  Ky. 

Rawls,  W.  A.,  State  Chemist,  of  Florida,  Tallahassee,  Fla. 

Roode,  R.  de,  Chemist,  West  Virginia  Agricultural  Experiment  Station,  Morgantown, 
W.  Va. 

Ruuyan,  E.  G.,  Assistant,  Chemical  Division,  U.  S.  Department  of  Agriculture,  Wash- 
ington, D.  C. 

Sanborn,  T.  F.,  Assistant,  Chemical  Division,  U.  S.  Department  of  Agriculture,  Wash- 
ington, D.  C. 

Schweinitz,  E.  A.  de,  Chemist,  Biochemic  Laboratory,  U.  S.  Department  of  Agricul- 
ture, Washington,  D.  C. 

Sherman,  H.  C,  Agricultural  College,  Maryland,  College  Park,  Md. 

Shuttleworth,  A.,  Professor  of  Chemistry,  Ontario  Agricultural  College,  Guerph, 
Canada. 

Spencer,  G.  L.,  First  Assistant,  Chemical  Division,  U.  S.  Department  of  Agriculture, 
Washington,  D.  C. 

Steiger,  G.,  U.  S.  Geological  Survey,  Washington,  D.  C. 

Street,  J.  T.,  Assistant  Chemist,  New  Jersey  Agricultural  Experiment  Station,  New 
Brunswick,  N.  J. 

Tassin,  Wirt,  U.  S.  National  Museum,  Washington,  D.  C. 

Terne,  B.,  Chemical  Manager  Delaware  River  Chemical  Works,  Philadelphia,  Pa. 

Test,  F.  C,  Office  of  Experiment  Stations,  U.  S.  Department  of  Agriculture,  Washing- 
ton, D.  C. 

Van  Slyke,  L.  L.,  Chemist,  New  York  Experiment  Station,  Geneva,  N.  Y. 

Veithch,  F.  P.,  Assistant  Chemist,  Maryland  Agricultural  College,  College  Park,  Md. 

Voorhees,  L.  A.,  Chemist,  New  Jersey  Agricultural  Experiment  Station,  New  Bruns- 
wick, N.  J. 
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Woll,  F.  W.j  Assistant  Chemist,  Wisconsin  Experiment  Station.  Madison,  Wis. 

Watson.  T.j  Assistant  Chemist,  Virginia  Experiment  Station,  Blacksbnrg,  Ta. 

Westenfelder.  B.,  Chemist,  American  Oak  Leather  Company,  Cincinnati.  Ohio. 

Wheeler.  H.  J.,  Chemist,  Ehode  Island  Agricultural  Experiment  Station,  Kiugston, 
E.I. 

Whitney,  M.,  Chief  of  Division  of  Agricultural  Soils,  U.  S.  Department  of  Agricul- 
ture, Washington,  D.  C. 

Winton.  A.  L.,  Chemist,  Connecticut  Agricultural  Experiment  Station,  New  Haven, 
Conn. 

Yocum,  J.  H.,  Chemist,  United  States  Leather  Company,  26  Ferry  street,  Xew  York. 

The  secretary  begged  leave  to  make  the  following  report  of  what  has 
been  accomplished  in  the  matter  of  carrying  out  the  order  of  the  asso- 
ciation to  take  steps  to  secure  the  cooperation  of  foreign  chemists  in 
testing  methods  of  analysis: 

New  Brunswick,  X.  J..  December  20,  1893. 
Dear  Sir  :  At  the  tenth  annual  convention  of  the  Association  of  Official  Agricul- 
tural Chemists  resolutions  were  adopted  authorizing  the  executive  committee  of  the 
association  to  take  such  steps  as  they  might  find  expedient  to  bring  about  a  more 
general  international  cooperation  in  the  study  of  methods  of  analysis.  (See  pro- 
ceedings of  the  tenth  annual  convention,  p.  121.)  It  seems  desirable  that  the  com- 
mittee should  take  action  on  this  matter  at  the  earliest  possible  moment.  Will  you 
kindly  inform  me  at  once  of  the  lines  of  action  that  you  deem  most  expedient  upon 
the  part  of  the  committee  for  the  carrying  out  of  this  resolution  ?  I  ask  this  in  order 
that,  if  possible,  we  may  arrive  at  some  concerted  line  of  action  without  the  trouble 
of  a  special  meeting  of  the  committee. 
Very  truly,  yours, 

E.  B.  VOORHEES, 

President. 
Dr.  H.  W.  Wiley, 

TTasltington,  D.  C. 


U.  S.  Department  of  Agriculture, 

Division  of  Chemistry, 
Washington,  D.  C,  December  22,  1893. 

Dear  Sir  :  I  suggest,  in  reply  to  your  letter  of  December  20.  that  you.  as  chairman 
of  the  executive  committee,  address  some  of  the  leading  members  of  the  German 
union  of  agricultural  chemists,  Frof.  Deherain  and  other  leaders  of  French  agricul- 
tural chemistry,  Prof.  Voelcker  and  other  leaders  of  English  agricultural  chemistry, 
telling  them  of  the  action  taken  by  our  association  and  suggesting  that  internal  ional 
cooperation  be  established  for  the  purpose  of  unifying  the  methods  employed  for  the 
examination  of  fertilizers  and  leading  agricultural  products  throughout  the  world. 
I  suggest  that  Prof.  Alaercker  would  be  an  appropriate  person  to  correspond  with  in 
Germany,  Prof.  Deherain  in  France,  as  I  have  indicated,  and  Prof.  Voelcker  in  Eng- 
land. If  France,  Germany,  England,  and  the  United  States  agree  upon  methods,  it 
will  not  be  long  before  all  other  agricultural  chemists  of  the  world  will  be  found 
cooperating.  I  think  the  most  we  can  do  between  this  and  our  next  meeting  is  to 
get  expressions  from  the  gentlemen  to  whom  I  have  referred  of  sympathy  in  the 
movement. 

Let  me  suggest  that  you  ask  our  reporters  to  send  their  circulars  to  a  large  num- 
ber of  French,  German,  and  English  chemists  and  get  individual  cooperation  during 
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the  present  year,  as  we  did  with  potash  last  year.    This  will  do  much  toward  bring- 
ing about  the  desired  unanimity  of  action. 
I  am,  respectfully, 

H.  W.  Wiley, 
Chief  of  the  Chemical  Division. 
Dr.  E.  B.  Voorhees, 

President  of  the  Association  of  Official  Agricultural  Chemists,  New  Brunswick,  N.  J. 


New  Brunswick,  N.  J.,  January  22,  1894. 
Dear  Dr.  Wiley  :  I  inclose  to  you  copies  of  circular  letters,  one  to  be  sent  to  the 
various  reporters  and  the  other  to  foreign  chemists,  inviting  their  cooperation  in 
our  work,  as  per  resolutions  of  the  association.  I  am  unfamiliar  with  such  matters 
and  I  shall  be  pleased  to  have  your  criticisms  and  suggestions  thereon.  Will  you 
kindly  inform  me  whether  the  letter  to  the  reporters  covers  the  ground  that  you 
desire  in  reference  to  samples? 
Very  truly,  yours, 

E.  B.  Voorhees. 
Dr.  H.  W.  Wiley, 

Washington,  D.  C. 


U.  S.  Department  of  Agriculture, 

Division  of  Chemistry, 
Washington,  D.  C,  January  27, 1894. 
Dear  Dr.  Voorhees:  I  think  the  circulars  you  have  prepared  are  quite  proper 
as  they  are.     I  have  only  made  one  or  two  unimportant  changes.     I  return  them  for 
your  approval.     As  you  see,  I  have  added  your  name  a3  president  of  the  association. 
If  you  find  them  now  to  meet  with  your  approval,  on  their  return  I  will  have  them 
printed  and  forwarded  to  the  reporters,  and  also  put  myself  in  communication  at 
once  with  prominent  foreign  chemists  who  would  be  likely  to  take  part  in  the  work. 
I  think  great  good  will  come  from  this  move. 
Eespectfully, 

H.  W.  Wiley, 
Secretary  Association  of  Official  Agricultural  Chemists. 
Dr.  E.  B.  Voorhees, 

New  Brunswick,  N.  J. 

Circular  letter  sent  by  the  president  to  the  reporters : 

Dear  Sir  :  In  accordance  with  resolutions  adopted  at  the  last  annual  convention 
of  the  Association  of  Official  Agricultural  Chemists,  in  reference  to  cooperation  in 
our  work  by  foreign  chemists,  the  executive  committee  of  the  association  has 
requested  the  secretary,  Dr.  H.  W.  Wiley,  to  communicate  with  foreign  chemists 
and  chemical  societies,  asking  their  cooperation  as  set  forth  in  the  resolution 
adopted.  In  view  of  a  possible  acceptance  of  this  invitation  the  executive  com- 
mittee desires  that  the  various  reporters  prepare  extra  quantities  of  samples,  and 
also  directions,  for  the  use  of  said  foreign  chemists,  and  that  these  be  sent  to  Dr. 
Wiley,  who  will  attend  to  their  proper  distribution. 

Edward  B.  Voorhees, 
President  Association  of  Official  Agricultural  Chemists. 
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Circular  sent  by  the  secretary  to  the  reporters : 

U.  S.  Department  of  Agriculture, 

Division  of  Chemistry, 
Washington,  D.  C,  February  1, 1894. 

Dear  Sir  :  The  Association  of  Official  Agricultural  Chemists  has  takeu  steps  to 
secure  a  wider  international  cooperation  in  respect  of  methods  of  chemical  analysis 
of  substances  pertaining  to  agriculture.  The  inclosed  circular,  approved  by  the 
executive  committee  of  the  association,  will  indicate  the  scope  of  the  action  desired. 
I  beg  you,  therefore,  in  preparing  samples  for  analysis  by  American  chemists  to  pro- 
vide a  large  number  in  excess  of  that  needed  in  this  country  to  supply  any  possible 
demand  from  European  chemists. 

I  will  send  a  circular  at  once  to  some  of  the  prominent  agricultural  chemists  in 
Europe,  asking  them  to  cooperate.  If  they  consent  to  do  so  the  samples  which  you 
have  prepared  will  then  be  for  wared  to  them.  I  think  we  may  safely  count  on  hav- 
ing ten  foreign  chemists  cooperate  in  the  work,  and  if,  therefore,  you  will  send  me 
ten  extra  sets  of  samples  I  will  have  them  on  hand  to  meet  any  possible  demand  from 
Europe.  The  samples  can  be  sent  here  by  express,  at  our  expense,  and  will  be  for- 
warded free  of  any  cost  to  the  association  to  any  chemists  in  Europe  making  appli- 
cation therefor. 

Respectfully, 

H.  W.  Wiley, 

Secretary  Association  of  Official  Agricultural  Chemists. 

By  direction  of  the  president  of  the  association  circulars  were  sent  to 
foreign  chemists  connected  with  agricultural  laboratories  and  experi- 
mental stations  asking  them  to  cooperate  in  the  analytical  work.  The 
number  of  circulars  sent  was  270,  to  the  following  countries: 


Austria-Hungary 34 

Belgium 9 

Denmark 3 

England 5 

France 63 

Germany 7 


Rournania 2 

Russia 13 

Scotland 3 

Spain 1 

Sweden 24 

Switzerland 8 


Holland 4 

Ireland 1 

Italy  18 

Japan  1 

Norway 3 

Portugal 7 

In  most  cases  no  reply  was  received  to  this  circular  letter  and  in  all 
only  about  25  responses  were  obtained.  Of  these  the  greater  number 
regretted  their  inability  to  take  part  in  the  work.  The  following-named 
gentlemen,  however,  promised  to  cooperate,  viz : 

Name.  Locality.  Samples  requested. 

Dr.  A.  P.  Aitken Edinburgh,  Scotland Feeding  stuffs. 

Director,  Den  Kemiske  Kon- 
trolstation Christiana,  Norway Phosphoric  acid. 

Dr.  Fassbender Kempen  a  Rh.,  Germany  ..Phosphoric  acid,  potash,  ni- 
trogen, feeding  stuffs. 

Dr.  A.  F.  Holleman Groningen,  Holland Phosphoric    acid,  nitrogen, 

feeding  stuffs,  sugar. 

Prof.  Dr.  Roesler Klosterneuburg,  Austria  . . .  Wine. 

Prof.  Dr.  J.  Sebelien Aas,  Norway Dairy      products,      feedin  g 

stuffs. 

Dr.  F.  Strohmer Wien,  Austria Phosphoric     acid,      feeding 

stuffs,  sugar. 

Dr.  George  Thorns Riga,  Russia Phosphoric  acid,  potash,  ni- 
trogen, soils. 

J.  Cuthbert  Welch Reading,  England Wine. 


17 

To  each  of  those  promising  cooperation  the  samples  requested  were 
sent,  together  with  the  full  instructions  prepared  by  the  reporters  on 
each  subject,  and  a  copy  of  Bulletin  38.  When  these  samples  were 
sent  it  was  requested  that  the  analyses  be  forwarded  so  as  to  be  in  the 
hands  of  the  secretary  of  the  association  not  later  than  the  first  of 
August.  Only  two  of  the  chemists  promising  cooperation  were  able 
to  send  in  their  analyses  by  the  time  specified,  viz,  Dr.  A.  P.  Aitken 
and  Dr.  Fassbender.  Letters  from  the  others  have  been  received 
promising  to  send  the  results  at  a  later  date.  A  partial  report  from 
Dr.  Thorns,  of  Riga,  and  a  full  report  from  Dr.  Strohnier,  of  Vienna, 
were  not  received  in  time  for  transmission  to  the  reporters. 

In  addition  to  this  cooperative  work  the  reporter  on  dairy  products 
secured  the  assistance  of  Mr.  H.  Droop  Richmond,  of  London,  whose 
papers  will  be  found  in  their  appropriate  places. 

While  the  cooperation  asked  for  in  foreign  countries  has  not  been 
very  general,  yet  it  certainly  marks  the  beginning  of  a  cooperative 
work  which,  if  properly  prosecuted,  will  result  in  the  greatest  benefit 
to  chemists  in  all  parts  of  the  world,  and  it  is  suggested  that  further 
efforts  be  made  to  secure  a  wider  cooperation  of  foreign  chemists  in 
our  work. 

Mr.  Ross  called  attention  to  the  fact  that  at  the  meeting  in  Chicago 
last  year  it  was  ordered  that  a  committee  be  appointed  to  consider  the 
recommendations  made  by  thereporters  inregarcl  to  methods  of  analysis. 
The  presiding  officer  appointed  as  members  of  this  committee  the  fol- 
lowing gentlemen,  to  wit:  B.  W.  Kilgore,  H.  J.  Wheeler,  A.  M.  Peter, 
H.  J.  Patterson,  and  G.  L.  Spencer.  The  presiding  officer  then  called 
for  the  reading  of  the  report  on  dairy  products.  The  secretary  read  a 
letter  from  Mr.  Farrington  regretting  his  inability  to  be  present  on  the 
first  day  of  the  meeting,  and  asking  that  his  report  be  placed  for  the 
second  or  third  day.  Mr.  Farrington  not  having  yet  arrived,  it  was 
moved  to  proceed  with  the  regular  order  and  to  call  for  the  dairy  report 
at  such  time  as  would  be  convenient  for  the  convention  and  the  reporter 
when  he  arrived. 

The  presiding  officer  next  called  for  the  report  on  potash,  which  was 
presented  by  Mr.  H.  J.  Wheeler. 

REPORT  ON  POTASH. 

By  H.  J.  Wheeler. 

In  considering  what  line  of  work  to  take  up,  your  reporter  was  convinced,  in 
view  of  recent  severe  criticisms  of  one  of  onr  methods  for  potasli  determination,  that  a 
thorough  test  of  the  accuracy  of  present  methods  was  demanded.  If  the  methods 
of  this  association  are  charged  with  being  faulty  or  inferior  to  others,  it  should  be 
our  immediate  duty  to  investigate  the  question,  looking  to  an  improvement  of 
present  methods,  the  adoption  of  better  ones,  or  a  refutation  of  the  charges  in 
question.  Reference  is  made  in  this  connection  more  particularly  to  the  statements 
by  Breyer  and  Schweitzer*  and  to  those  embodied  in  a  communication  from  the 

*Jour.  Analyt.  and  Applied  Cheni.,  Vol.  vi,  No.  8,  August,  1892. 
5556— No.  \3 2 
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German  Kali  Syndicate,  entitled  "A  description  and  critique  of  various  methods  of 
potash  analysis.*" 

The  general  plan  for  the  work  on  potash  was  formulated  during  December.  1893, 
and  on  the  26th  of  the  same  month  a  circular  letter  with  a  general  outline  of  the 
plan  was  sent  to  over  fifty  chemists. 

The  final  distribution  of  samples  occurred  on  March  1.  1894.  In  all,  21  samples 
were  sent  out,  9  of  which  were  intended  for  European  chemists.  After  the  complete 
elaboration  of  the  above-mentioned  plan  and  before  having  received  a  copy  of  the 
proceedings  of  the  tenth  annual  convention,  the  attention  of  your  reporter  was 
called  to  a  vote  of  the  association  referring  the  Stassfurt  method  to  the  reporter  for 
this  year,  with  directions  "  to  make  a  recommendation  thereon.''  Had  this  action  of 
the  association  been  known  at  the  outstart,  that  method  would  have  been  embodied 
in  the  plan  of  investigation,  but  under  the  circumstances,  considerable  preliminary 
work  having  already  been  done,  it  was  decided  to  make  no  further  changes.  In  fact, 
the  Stassfurt  method  had  already  been  considered  and  was  left  out  of  the  plan  for 
the  reason  that  it  is  only  adapted  to  the  analysis  of  potash  salts  and  not  to  mixed 
fertilizers,  solutions  of  which  may  contain  phosphates,  nitrates,  and  organic  matter, 
impurities  not  met  with  in  the  analysis  of  commercial  potash  salts.  To  be  sure,  a 
method  was  used  last  year  by  the  chemists  of  the  potash  syndicate  in  the  analysis  of 
similar  material  (sample  Xo.  2),  but  it  was  evidently  adopted  to  meet  the  case  in  hand 
and  could  not  be  considered  as  a  Stassfurt  method.  The  choice  of  a  test  involving 
such  impurities  as  are  met  with  in  the  analysis  of  our  ordinary  mixed  fertilizers, 
instead  of  one  with  those  contained  in  commercial  potash  salts,  was  made,  for  the 
reason  that  the  greater  portion  of  the  practical  work  of  this  association  is  in  connec- 
tion with  the  analysis  of  mixed  goods  and  not  of  potash  salts,  and  it  seemed  more 
important  to  devote  our  first  efforts  to  a  careful  test  under  those  conditious  with 
which  we  must  continually  deal  and  to  undertake  on  some  later  occasion  an  investi- 
gation of  methods  for  conducting  those  tests  which  are  only  made  occasionally. 
The  almost  universal  complaint  of  lack  of  time  for  the  work  showedplainly  the  inad- 
visability  of  taking  up  more  than  one  question  at  a  time.  The  general  scheme  of  the 
investigation  is  outlined  in  the  following  circular  of  instructions  which  accompa- 
nied each  set  of  sanxples : 

CIRCULAR. 

Kingston,  E.  I.,  March  1,  1894. 
Dear  Sir  :  I  send  you  to-day  by  express,  for  the  work  on  potash  for  the  Associa- 
tion of  Official  Agricultural  Chemists,  two  bottles  of  materials.  One  contains  a 
c.  p.  sample  of  muriate  of  potash  and  the  other  a  solution  of  "  impurities,"  containing 
sulphuric  acid,  phosphoric  acid,  nitric  acid,  lime,  magnesia,  soda,  and  organic  matter 
in  form  of  cane  sugar.  In  the  preparation  of  the  "impurities'"  only  so-called  c.  p. 
reagents  were  employed,  and  each  25  cc.  contains  about  twice  the  amount  of  theabove- 
mentioned  impurities  found  in  the  watery  extract  from  one-half  gram  of  a  sample 
representing  the  average  of  our  mixed  fertilizers. 

PREPARATION  OF  POTASH  SOLUTION. 

The  potash  solution  is  to  be  made  so  that  each  liter  shall  contain  4  grams  of  the 
c.  p.  KC1. 

A.  Tests  by  Alternate  method   (Proceedings  Tenth  An.   Convention,   A.  0.  A.  C, 
p.  179) : 

1.  Employ  25  cc.  of  the  KC1  solution  and  25  cc.  of  the  impurities. 

2.  Employ  25  cc,  of  the  impurities. 

3.  Employ  distilled  water,  using  the  same  amount  of  BaCl2  and  Ba(OH):  as  in 

1  and  2  and  as  much  (NH4)i  C03  as  necessary. 

4.  Evaporate   25  cc.   of  the  IvCl  solution  with  PtCl4    and  finish  the  test  as  in 

the  Alternate  method. 

5.  Evaporate  the  same  amount  of  PtCl4  as  employed  in  the  above  tests,  without 

KC1  solution,  and  finish  the  test  as  in  the  Alternate  method. 
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B.  Tests  by  Lindo-Gladding  method  (Proceedings  Tenth  An.  Convention,  A.  O.  A.C., 
p. 183): 

1.  Take  150  ec.  of  the  KCT  solution  and  150  cc.  of  the  impurities  and  evaporate 

the  mixture  sufficiently  to  allow  of  the  addition  of  the  necessary  ammonia 
and  ammonium  oxalate  (which  are  to  he  added  to  the  hot  solution),  so  that 
the  whole  can  he  made  up  to  300  cc.  after  cooling.  Filter  through  a  dry  filter 
and  employ  50  cc.  of  this  solution  in  each  case  for  the  completion  of  each  test. 

2.  Take  150  cc.  of  impurities  aud  enough  distilled  water  so  that  the  heated  solu- 

tion will  he  of  about  the  same  volume  as  in  1.  add  ammonia  and  ammonium 
oxalate  and  proceed  as  in  1. 

3.  Add  to  the  ammonia  and  ammonium  oxalate  sufficient  distilled  water  to  equal 

300  cc,  then  take  50  cc.  of  this  solution  and  proceed  as  in  1  and  2. 

4.  Evaporate  25  cc.  of  the  KCT  solution  with  PtCL,  and  finish  the  test  as  in  the 

Lindo-Gladding  method. 

5.  Evaporate  the  same  amount  of  PtCl4  as  employed  in  the  above  tests,  without 

KC1  solution,  and  finish  the  test  as  in  the  Lindo-Gladding  method. 

MOISTURE    TESTS. 

Take  5  grams  of  the  c.  p.  KC1  and  dry  at  130°  C.  to  constant  weight. 

DIRECTIONS. 

At  the  outstart  make  sure  that  you  have  enough  of  each  of  the  reagents  on  hand 
so  that  the  same  lot  may  serve  for  all  of  the  tests. 

In  the  case  of  each  method,  use  the  same  amounts  of  reagents  for  all  of  the  tests 
given  under  that  method  (excepting' test  3  under  A,  as  there  specified),  and  to  this 
end  make  test  1  under  each  method  at  the  outstart,  to  determine  the  amount  of 
reagents  required. 

For  the  sake  of  perfect  uniformity  in  the  work,  please  follow  strictly  the  methods 
as  laid  down  by  the  Association  of  Official  Agricultural  Chemists,  taking  especial 
care  when  evaporating  with  PtCl4  to  remove  from  the  water  bath  just  as  soon  as 
the  point  is  reached  at  which  the  material  will  entirely  crystallize  upon  cooling. 
Do  not  allow  the  solution  to  come  to  dryness  on  the  water  bath.*  If  not  convenient 
to  treat  with  alcohol  at  once,  place  in  a  desiccator  to  prevent  absorption  of  mois- 
ture. In  regard  to  the  treatment  with  80  per  cent  alcohol,  we  would  advise  the  fol- 
lowing method:  When  cool,  add  about  30  cc.  of  alcohol,  pulverize  the  salt  and  let 
stand  about  twenty  minutes  with  frequent  stirring,  decant  on  the  filter,  wash  by 
decantation  with  successive  portions  of  about  10  cc.  of  alcohol,  allowing  each  por- 
tion to  remain  in  contact  with  the  salt  for  about  five  minutes,  stirring  frequently. 
Complete  the  washing  as  directed  in  the  proceedings  of  the  Association  of  Official 
Agricultural  Chemists.  Do  not  collect  two  or  more  precipitates  npon  the  same 
filter,  but  prepare  a  new  Gooch  filter  for  each  precipitate,  washing  with  the  same 
solutions  as  used  subsequently. 

If,  upon  completion  of  all  the  work  outlined  above,  you  still  have  sufficient  mate- 
rial and  time,  it  is  suggested  that  you  make  additional  tests  by  both  methods,  in  which 
the  evaporation  with  PtCl4  shall  be  continued  one-half  hour  after  perfect  dryness 
is  reached,  for  the  purpose  of  ascertaining  the  relative  danger  of  reduction  of  PtClt 
in  the  Lindo-Gladding  and  Alternate  methods.  This  is  proposed  for  the  reason  that 
greater  difficulty  is  experienced  in  the  Alternate  method  in  removing  all  traces  of 
organic  matter  and  that  for  this  reason  there  may  be  greater  danger  of  reduction 
than  with  the  Lindo-Gladding  method.  If  such  proves  to  be  the  case  it  would  serve 
to  emphasize  the  necessity  for  extreme  care  in  evaporation  when  using  the  Alternate 
method. 

In  reporting,  please  give  the  weight  of  the  precipitate  in  each  reliable  test,  instead 
of  averages  or  percentages  of  K20.  Please  send  in  your  report  as  early  as  July  1, 
and  earlier  if  possible. 
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If  you  find  it  necessary,  for  any  reason,  to  deviate  in  any  way  from  these  direc- 
tions or  those  laid  down  by  tlie  Association  of  Official  Agricultural  Cliemists  (above 
referred  to)  please  state  in  full  all  details  relating  to  the  same. 

In  the  potassium  chlorid*  sent  out  no  impurities  could  he  detected  other  than  a 
faint  trace  of  iron  and  a  little  soda.  In  an  attempt  to  further  purify  it  a  portion 
was  subjected  to  several  recrystallizations.  though,  as  shown  by  analysis,  without 
any  apparent  advantage. 

As  a  basis  for  the  preparation  of  impurities  a  mixture  was  made  of  about  equal 
quantities  of  fifty  different  brands  of  complete  commercial  fertilizers,  and  a  watery 
solution  of  10  grams  of  this  mixture,  preiDared  as  for  potash  determinations,  was 
submitted  to  analysis  with  the  following  result : 

Amount  of  soluble  constituents  in  1  gram  of  the  above  mixture. 

Grams. 

Calcium  oxid  (CaO) 0490 

Magnesium  oxid  (MgO) 0075 

Sodium  oxid  (Xa:0 ) 0301 

Potassium  oxid  (KcO) .  0356 

Phosphoric  acid  (P205) .0556 

Sulphuric  acid  (S03) 0378 

Chlorin 0330 

Silica,  iron,  and  alumina  were  not  present. 
The  solution  of  impurities  was  prepared  in  such  a  way  that  the  amount  contained 
in  each  25  cc.  was  practically  equivalent  to  that  in  the  watery  extract  from  1  gram 
of  the  above  fertilizer  and  the  mixture  was  prepared  from  the  following  so-called  c.  p. 
chemicals : 

Amounts  of  chemicals  employed  for  12  liters  of  "impurities." 

13.82  grams  H^SCu  (1.  84  specific  gravity). 
83.33  grams  Xa,H  P04+12  aq. 

11.47  grams  HP03. 

22.08  grams  Mg<S04+7  aq. 

68.83  grams  Ca(X03);. 
10.00  grams  cane  sugar. 

Cane  sugar  was  added  to  furnish  organic  matter,  so  that  the  conditions  would 
more  nearly  resemble  those  of  ordinary  practice. 

The  following  tabular  statements  show  the  results  obtained  by  the  different 
analysts : 

*  This  salt  was  chosen  for  the  reason  that  its  solution  could  be  evaporated  directly 
with  PtCl4,  and  as  the  " impurities"  contained  considerable  sulphuric  acid,  all  the 
difficulties  encountered  in  the  analysis  of  the  sulphate  would  be  met  with  to  some 
extent. 
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. — Results  of  potash  work  for  1894  as  received. 
[Given  in  milligrams  of  K2PtCl6.] 


Source  of  analysis. 

u 

1 

KC1  and  im- 
purities. 

2 

Blank  im- 
purities and 
reagents. 

3 

Blank  rea- 
gents. 

4 

Direct  evap. 
KC1  and 
K2PtCl6. 

5 

Blank  PtCl4. 

Alt. 

L.-Gr. 

Alt. 

L.-Gr. 

Alt. 

L.-G. 

Alt. 

L.-G. 

Alt. 

L.-G. 

Colorado  College,  William 

P.ct. 
(*) 

325.9 
324.7 
326.0 

325.1 
324.5 
325.5 
325.  2 
325.9 

324.5 
324.6 
324.7 

327.4 

318.0 
319.8 
319.8 

1.4 
1.9 

327.1 
326.9 

Illinois    Station,    W.    A. 

0.093 

.093 

.16 
(*) 

328.0 
329.5 

328.7 

333.0 

325.0 
324.6 
324.8 

6.5 
6.0 

4.2 
5.3 

2.4 
2.3 

1.2 
1.6 

327.6 
329.  6 

330.  2 
331.0 

.3 
.4 

.2 

.4 

Maryland    College,  P.  P. 

12.7 

8.0 
7.0 
8.5 

6.8 

3.9 
3.5 
2.0 

12.2 

7.  J 

5.2 

5.3 

1.0 
1.8 

327.0 

329.5 

H28.  0 

326.9 

328.5 
329.0 
327.8 
326. 0 

324.8 
324.2 
324.  7 
324.5 

320.4 
321.4 

6.0 
.0 

6.0 

Massachusetts  Station,  J. 

.0 

3.  5    328.  0 

Michigan    Station,  "W.  L. 

.06 

327.3 
325.0 

324.  4 
324.3 
324.0 



1.5 

1.0 

1.3 
1.0 

1.0 

1.2 

.5 

1.0 

324.5 
324.3 
324.5 
323.7 

321.4 
322.4 
322.5 

324.6 

.0 
.5 

.0 

.0 

New  Jersey  Station,  J.  P. 
Street     

(t) 

326.1 

320.6 

320.7 
322.8 

330.6 

3.0 
3.0 

3.0 
3.5 

2.9 
3.0 

.9 
1.1 

.8 
.9 

.8 

327.1 

Rhode  Island  Station,  B. 

.077,  326.2 

5.4 
6.0 

6.8 

7.2 

1.7 
1.8 

2.6 

10.4 

1.4 

1.2 

322.6 
323.1 
323.8 

.3 
.3 

.4 

.3 

29fi  1 

330.2 

10  2 

1.5 

1.4 

324.4 

TJ.  S.  Department  of  Agri- 
culture, K.  P.  McElroy. . 

.06 
.08 

(*) 

329  3 
326.5 

325.7 

329.7 
329.0 

326.0 

.4 
.4 

3.9 

.0 

.0 

325.6 
326.0 

326.3 

326.1 
326.9 

326.0 

.0 

.0 

"West  Virginia  Station,  P. 

4.8 

_•  5 

.6 

.4 

"Results  given  on  a  dry  basis. 

t  Drying  three  hours  caused  no  loss  in  weight. 
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B. — Average  results  of  potash  tvork  for  1894  calculated  to  water-free  potassium  chlorid. 
[Given  in  milligrams  of  K2PtCl6.] 


Source  of  analysis. 

1 

KC1  and  im- 
purities. 

2 

Blank  im- 
purities and 
reagents. 

3 

Blank  rea- 
gents. 

4 

Direct  evap- 
oration. 
KClandPtCl4. 

5 
Blank  PtCl4. 

Alt, 

L.-G. 

Alt. 

L.-G. 

Alt. 

L.-G. 

Alt.       L.-G. 

Alt. 

L.-G. 

Colorado  College,  Wm.  P. 
Headden 

325.  5 

329 

333.5 

324.8 

326.3 

326.6 

326.4 

328.1 

325.7 

325.2 
324.9 
327.9 
319.2 
324.5 
321.4 
330.7 
329.6 
326.0 

6.3 

12.7 
7.8 
1.3 
3.0 
6.4 
1.8 
2.6 

1.7 
4.8 
6.8 
3.1 
1.2 
3.3 
10.3 
.4 
3.9 

327 
328  8 

Illinois  Station,  W.  A.  Pow- 

2.4 
12.2 
6.2 
1.1 
3.0 
1.5 
•0 
4.8 

1.4 

5.3 

2.1 

.8 

1.0 

1.3 

.0 

.5 

23rt   Q 

0.4 
6.0 
.0 
.3 
.9 
.3 
.0 
.6 

0  3 

Haryland    College,   P.    P. 
Veitch 

327.5     327.4 
328.  5     3917  fi 

6.0 

Massachusetts  Station,   J. 

.0 

Michigan  Station,    W.    L. 

324.4 
322.1 
324.8 
326.0 
326.3 

324.8 
320.9 
323.4 
326.7 
326.0 

.0 

New  Jersey  Station,  J.  P. 

.9 

Rhode  Island  Station,  B.  L. 

.4 

IT.  S.  Department  of  Agri- 
culture, K.  P.McElroy... 
West  Virginia  Station,  P. 

.0 
.4 

C. — Deductions  from  the  above  table. 


1-2 

KC1  and  imp.  (1),  minus  blank 
for  impurities  and  reagents. 


K2PlCl6(mg.). 


Alt.       L.-G. 


XC1  (percent). 


Alt.    i    L.-G. 


4-5 

Direct  evap.  KC1  and  PtCl4  (4), 
minus  blank  for  PtCl4  (5). 


K2PtCl6  (rag.). 


Alt.        L.-G. 


KC1  (per  cent). 


Alt,        L.-G. 


Colorado  College,  Wm.  P.  Head- 
den  

Illinois  Station,  W.  A.  Powers  . . . 

Maryland  College,  P.  P.  Veitch  . . . 

Massachusetts  Station,  J.  B.  Lind- 
sey 

Michigan  Station,  "W.  L.  Rossman 

ISTew  Jersey  Station,  J.  P.  Street . . . 

Rhode  Island  Station,  B.  L.  Hart- 
well  

U.  S.  Department  of  Agriculture, 
K.  P.  McElroy 

"West  Virginia  Station,  R,  de  Roode. 


Maximum 
Minimum. 
Average  t. 


322.7 
320.8 

317.  0 
325.0 
323.6 

320.0 

326.  3 
323.1 


326.3 
317.0 
322.5 


323.5 
320.1 
321.1 

*  316. 1 
323.3 

318.1 

320.4 


322.1 


98.63 

98.04 


98.86 
97.82 
98. 13 


99.32 
98.89 


97. ' 


).72 
?.74 


*  96.  60 
98.80 
97.21 


97.91 


100.  60 
98.43 


328.4 
321.5 

328.5 
324.1 
321.2 


330.  6 
321.4 

327.  8 
324.8 
320.0 


329.  2       99.  72     100 


316.1  96.88 

321.2  I     98.56 


96.60 
98.16 


324.  5       323.  0 


326.0  j     326.7 
325.  7       325.  6 


100.  36 
98.25 

100.  39 
99.04 
98.16 

99.17 


*  101.  03 
98.22 

100. 18 
99.26 
97.79 

98.71 


328.5 
321.2 
324.9 


99.63         99.84 
99.  53  |      99.  50 


320.0 
324.2 


100.  39 
98.16 


101.  03 
97.79 


).  29  !      99.  08 


Xot  included  in  calculating  the  "  average." 


t  Does  not  include  results  marked  (*). 


Iii  drawing  up  the  above  averages  the  individual  results  secured  "by  the  different 
analysts  were  reduced  to  a  dry  basis  for  the  KC1,  using  in  each  case  the  percentage 
of  moisture  as  found.     The  method  finally  pursued  by  two  of  the  analysts  in  the 
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determination  of  moisture,  viz,  that  of  evaporating  and  heating  an  aliquot  part  of 
the  KC1  solution  is  superior  to  that  suggested  hy  your  reporter,  for  the  reason  that 
ir  at  the  same  time  makes  a  correction  for  possible  errors  in  pipettes  or  burettes; 
yet  it  is  to  be  hoped  that  such  care  has  been  taken  by  the  various  analysts  that  no 
appreciable  errors  have  resulted  from  this  cause.  All  extraordinarily  high  or  low 
results  were  omitted  in  calculating  the  averages.  Two  analysts  reported  that  their 
PtCl4  gave  no  blank  after  evaporation  and  treatment  with  alcohol,  and  one  reported 
no  blank  from  any  of  his  reagents.  The  experience  of  the  majority  of  the  analysts 
shows  that  even  in  cases  where,  from  a  casual  observation,  no  insoluble  residue  was 
observed,  a  slight  blank  was  nevertheless  obtained,  indicating  the  necessity  for  the 
filtration  of  blanks  in  all  cases. 

In  preparing  the  general  table  of  averages  (Table  B)  it  becomes  necessary  to  aver- 
age separately  the  determinations  made  by  each  analyst,  for  the  reason  that  the 
amounts  of  blank  due  to  the  difference  in  the  quality  of  PtCl4  and  other  reagents 
varied  in  each  instance.  Table  C  is  derived  directly  from  Table  B,  and  shows  the 
final  amounts  of  K.2PtCl6  obtained  after  the  deduction  of  the  respective  blanks. 
In  making  up  the  averages  from  Table  C  certain  exceptional  results  were  omitted. 

A  careful  study  of  the  results  shows  that  the  blanks  obtained  by  direct  evapora- 
tion of  PtCl4  gave,  as  would  be  expected,  practically  identical  results  by  both  meth- 
ods of  washing.  It  appears  also  that  the  amount  of  potash  in  the  ' '  impurities  "  must, 
if  present,  have  been  small. 

There  is  apparently  no  reasonable  ground  why  the  amount  of  K2PtCl6,  obtained  by 
direct  evaporation  and  washing  with  80  per  cent  alcohol  and  ether,  should  not,  after 
deduction  of  the  blank  found  by  direct  evaporation  of  the  PtCl4,  represent  most 
nearly  the  actual  amount  of  potash,  and  it  should  therefore  be  taken  as  a  fair  stand- 
ard for  a  comparison  of  the  results  by  the  two  methods,  when  the  potash  was  deter- 
mined in  the  presence  of  impurities.  Even  the  results  obtained  by  such  direct 
evaporation  may  be  slightly  low,  owing  to  the  well-known  slight  solubility  of  K2PtCl6 
in  80  per  cent  alcohol,  and  furthermore  owing  to  the  possibility  of  slight  traces  of 
HC1  remaining  behind,  which  would  still  further  increase  its  solubility.  Accepting, 
however,  the  average  of  the  results  in  the  third  column  of  Table  C  as  a  standard,  it 
will  be  seen  that  those  obtained  by  direct  evaporation  and  subsequent  washing  with 
the  NH4CI  wash  solution  employed  in  the  Lindo-Gladding  method  are  extremely 
close,  a  fact  which  indicates  that  in  analyses  in  which  no  more  K2PtClti  is  produced 
than  in  these  tests  there  is,  when  washed  in  the  customary  way  and  with  the  regu- 
lation quantity  of  the  solution,  no  considerable  loss  by  double  decomposition  on  the 
filter.  One  or  two  observations  *  are  on  record  showing  that  such  double  decom- 
position does  result;  and  your  reporter,  to  further  test  this  question,  asked  the  assist- 
ance of  Mr.  Voorhees  in  making  such  a  test,  and  the  execution  of  the  work  was 
intrusted  to  his  assistant,  Mr.  Street.  In  making  this  test  it  was  requested  that  a 
largo  quantity  of  K2PtCl6  which  had  been  tested  for  NH3  should  be  subjected  for 
some  days  to  the  regular  NH4C1  wash  as  employed  in  the  Lindo-Gladding  method. 
Admitting  that  such  double  decomposition  is  possible,  it  seemed  necessary,  in  settling 
definitely  whether  such  is  the  case  or  not,  to  exaggerate  the  conditions  of  treatment 
so  far  as  concerned  the  quantities  of  K2PtCl6  and  the  time  allowed  for  double  decom- 
position to  take  place.  If  double  decomposition  takes  place  to  any  extent  the 
K2PtCl6  which  is  submitted  to  the  action  of  the  wash  ought  to  show  the  presence  of 
an  amount  of  ammonia  far  beyond  that  arisingfrom  any  possible  analytical  error,  but 
working  under  ordinary  conditions,  even  though  such  decomposition  resulted,  it 
might  still  be  a  question  whether  the  variations  in  the  data  secured  were  not  wholly 
within  the  limit  of  analytical  error. 

*  Breyer  and  Schweitzer,  Jour.  Analyt.  and  Applied  Chem.,  Vol.  vi,  No.  8,  Aug. 
1892.   Also  N.  Robinson,  Jour.  Am.  Chem.  Soc,  Vol.  xvi,  No.  6,  June,  1890,  p  364. 
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The  following  are  the  results  as  reported  by  Mr.  Street : 
Solubility  of  K2PtCl6  in  NH4Cl  wash. 

"The  salt  was  allowed  to  stand  in  the  NH4C1  wash,  with  frequent  stirring,  for 
six  days.  


Weight  of  salt 
originally. 

Weight  of  salt 
after  6  days. 

Loss. 

Grams. 
1.  5678 
1.  5657 

Grams. 
1.  4934 
1.  4840 

Grams. 
0.  0744 
0. 0817 

Test  for  ammonia  in  X9PtCl6  salt. 

"Two  samples  were  taken  which  had  been  washed  with  alcohol  only: 

1.  5688  grams  K2PtCl6  gave 0.  000156  grams  N. 

1.  5681  grams  K2PtCl6  gave 0.  000312  grams  N. 

"  The  two  samples  which  stood  in  NELC1  for  six  days,  after  thorough  washing  with 
alcohol,  were  tested  for  ammonia: 

1. 4934  grams  K2PtCl6  (  ?)  gave * 0.  028392  grams  N. 

1.  4840  grams  K,PtCl6  gave 0.  025896  grams  N. 

A  blank  determination  gave 0.  000156  grams  N." 

These  results  further  confirm  the  opinion  that  double  decomposition  of  KoPtClg 
actually  results  when  it  is  brought  in  contact  with  the  NH4C1  wash.  To  be  sure, 
these  results  were  secured  under  extraordinary  conditions  as  to  time  of  treatment, 
etc.,  yet  they  do  indicate  that  there  maybe  a  source  of  error,  though  perhaps 
small,  from  this  cause.  As  seen  iu  Table  C,  the  average  amount  of  error  resulting 
under  the  conditions  of  ordinary  practice  was  but  0.7  of  a  milligram  for  the  Lindo- 
Gladding  method  gave,  after  deducting  the  blank  for  PtCl4,  324.2  milligrams,  and 
the  alternate  324.9  milligrams. 

Comparing  the  averages  obtained  from  Table  C,  it  will  be  seen  that  the  amount  of 
KoPtCL;  recovered,  when  determined  in  presence  of  the  "  impurities,'7  is  less  in  case 
of  both  methods  than  that  obtained  by  direct  evaporation ;  and,  furthermore,  it  will 
be  observed  that  the  average  of  the  results  secured  by  the  alternate  method  are  1.3 
milligram  nearer  that  obtained  by  direct  evaporation,  than  is  the  average  secured 
by  the  Linclo-Gladding  method.  It  appears  possible  that  the  lower  results  in  both 
cases  may  be  due  to  some  extent  to  the  occlusion  of  potash  salts,  which  is  liable  to 
be  unequally  great  by  the  two  methods.  In  the  case  of  the  alternate  method  there 
is  also  liability  to  loss  hy  insufficient  washing  and  by  volatilization  of  KC1  in 
driving  off  the  ammonia  salts.  Messrs.  De  Roode  and  Lindsey  also  called  attention 
to  the  danger  from  loss  by  spattering  in  the  evaporation  with  H2SO4  in  the  Lindo- 
Gladding  method  and  the  latter  method  also  has,  as  shown,  a  tendency  to  slightly 
lower  results  probably  due  to  double  decomposition,  though,  as  heretofore  stated, 
this  loss  appears  to  be  slight  when  working  under  normal  conditions. 

In  an  article  by  Dr.  Eobinson,  of  Florida  (Jour,  of  the  Am.  Chem.  Soc,  Vol. 
xvi,  No.  6,  June,  1894,  p.  364),  attention  has  been  called  to  the  occlusion  of  potash 
salts  eveu  in  acid  solutions  and  the  danger  of  loss  arising  therefrom  in  various 
methods  of  analysis,  a  point  which  he  was  not  aware  had  been  heretofore  studied. 
It  appears,  however,  to  be  well  known,  for  West  (Zeit.  fur  analyt.  Chemie  20,  1881), 
as  far  back  as  1881  recognized  and  called  attention  to  it.  Crookes,  in  his  "Select 
methods  in  chemical  analysis"  (London),  also  calls  attention  to  this  fact,  and  in  the 
proceedings  of  this  association  for  1885  it  is  also  referred  to  as  "well  known,"  and 
the  statement  was  made  by  the  comtnittee  on  potash,  that  for  this  reason  "the  addi- 
tion of  barium  chloricl  and  of  barium  hydrate  and  ammonium  carbonate  should  be 
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made  as  indicated  in  the  report  of  the  committee,  drop  by  drop,  and  in  as  slight 
excess  as  possible." 

In  the  work  by  Dr.  Robinson  and  in  that  by  Breyer  and  Schweitzer,  which 
involved  the  recovery  of  occluded  potash  as  well  as  that  removed  by  the  NH4C1 
and  alcohol  washings,  your  reporter  has  found  no  statement  to  show  that  the 
reagents  therein  involved  had  previously  been  tested  for  potash,  and  provided  such 
precautions  were  omitted,  the  amount  of  potash  claimed  by  them  to  have  been  lost 
by  occlusion,  double  decomposition,  etc.,  may  have  been  overstated,  for,  as  will  be 
seen  from  the  foregoing  tables,  the  blanks  with  reagents,  after  deducting  that  for 
the  PtCL.,  amounted  in  some  cases  to  several  milligrams  for  each  determination. 
It  would,  therefore,  not  seem  surprising  if  the  7  grams  of  Ba(OH):2  and  other 
reagents  involved  in  Breyer  and  Schweitzer's  investigation  may  have  been  respon- 
sible for  a  part  of  the  potash  claimed  to  have  been  recovered  from  the  washings  in 
question. 

Two  analysts  in  particular  (Lindsey  and  de  Roode)  found  great  difficulty  in  secur- 
ing even  fairly  concordant  results  with  the  Lindo-Gladding  method,  when  it  came 
to  a  determination  of  the  potash  in  the  presence  of  impurities,  a  point  which  mili- 
tates considerably  against  that  method  as  compared  with  the  Alternate.  Any 
method  is  more  or  less  unsatisfactory  which,  when  carefully  worked,  will  not  give 
fairly  concordant  results  in  the  hands  of  the  same  analyst. 

On  the  other  hand,  unless  great  care  is  exercised  in  evaporating  with  PtCl4  there 
is  (owing  to  organic  matter  liable  to  be  present),  presumably,  greater  danger  from 
reduction  of  PtCIi  in  the  alternate  than  in  the  Lindo-Gladding  method. 

Only  one  result  was,  however,  reported  in  this  connection,  and  consequently  it 
throws  no  conclusive  light  on  this  question. 

The  following  report  was  received  from  one  German  chemist,  but  as  the  results 
have  no  bearing  on  the  comparison  of  the  two  official  methods  which  was  the  chief 
object  in  view.,  they  are  included  without  further  comment: 

RESULTS   ON    OFFICIAL    SAMPLES  AXD   DESCRIPTIONS    OF  METHODS 

EMPLOYED. 

By  Dr.  Fassbender. 

POTASH   DETERMINATION. 

Four  grams  of  substance  were  dissolved  in  a  liter  of  water  and  a  25  cc.  portion 
acidulated  with  hydrochloric  acid.  Platinum  chlorid  was  added  and  the  mixture 
evaporated  till  the  smell  of  hydrochloric  acid  had  disappeared.  The  excess  of 
platinum  chlorid  was  then  -washed  out  with  90  per  cent  alcohol,  washing  being  con- 
tinued till  the  filtrate  appeared  colorless.  The  residue  of  potassium  platinum 
chlorid  was  dissolved  in  hot  water  and  passed  through  a  filter  into  a  beaker.  The 
solution  was  acidulated  with  hydrochloride  acid,  formate  of  sodium  added,  and  the 
solution  warmed  till  the  platinum  was  all  separated.  The  supernatant  fluid 
appeared  clear  and  colorless.  The  platinum  was  brought  on  a  filter,  washed  with 
water  containing  hydrochloric  acid,  and  finally  ignited  in  a  platinum  crucible. 


Platinum. 

K20. 

25  cc. 

s 

Gram. 
0. 1325 

0. 1323 

Gram. 
0.  0631 

I 

0.  0630 

Impure  solution. — Twenty  five  cubic  centimeters  of  the  solution  just  described 
were  mixed  with  25  cc.  " impurities"  and  the  whole  evaporated  down  to  dryness  in 
a  platinum  dish.  The  residue  was  faintly  ignited,  moistened  with  concentrated 
hydrochloric  acid,  evaporated  down,  dried,  and  once  more  ignited.  The  residue 
was  dissolved  in  hot  water,  the  solution  feebly  acidified,  barium   chlorid  added  till 
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all  sulphuric  acid  was  precipitated  and  then  baryta  water  to  alkalinity.  Ammon- 
ium carbonate  was  then  added  till  no  more  precipitate  formed,  the  liquid  filtered, 
washing  the  residue  well,  the  filtrate  evaporated  down  in  a  platinum  dish,  and  the 
residue  dried  and  ignited  to  expel  the  ammonia  salts.  The  residue  was  taken  up 
with  hot  water,  filtered,  and  in  the  filtrate  the  potash  estimated  as  previously 
described. 


Platinum. 


K,0. 


25  cc,  or  0.1  gram 2 


Gram. 
0. 1330 


Gram. 
0.  0633 

0.  0628 


No  further  papers  being  presented,  discussion  of  the  report  was 
declared  to  be  in  order. 

Mr.  Payne  spoke  of  discrepancies  in  the  determinations  of  potash. 
Last  year  153  determinations  were  made  and  the  discrepancies  in 
results  were  probably  due  to  lack  of  mechanical  mixing.  It  is  impor- 
tant that  the  sample  be  in  a  finely  mechanical  condition.  Where  the 
variations  are  as  much  as  1  per  cent  they  must  be  due  largely  to  chem- 
ists instead  of  methods.  It  is  always  important  to  use  pleuty  of  the 
platinic  chlorid. 

Mr.  Wheeler  called  attention  to  the  difficulty  which  was  encoun- 
tered in  carrying  on  strictly  scientific  work,  in  the  nature  of  research, 
experienced  by  those  whose  time  is  wholly  occupied  with  routine  work 
in  the  analysis  of  fertilizers.  It  is  important  that  those  who  are  doing 
the  official  work  for  the  association  should  be  qualified  in  every  respect 
for  the  solution  of  the  problems  which  they  undertake. 

Mr.  Lindsey  said  he  thought  some  of  the  irregularities  in  the  work 
on  potash  should  be  ascribed  to  the  impurities  in  the  reagents  employed. 
He  himself  used  Trommsdorf's  chemicals,  but  had  found  considerable 
irregularities  arising  from  the  impurities  which  they  contain. 

Mr.  Wheeler  called  attention  to  the  fact  that  he  had  omitted  from 
his  report  data  obtained  by  Dr.  Fassbender,  of  Germany,  but  that  they 
would  be  published  as  a  part  of  the  proceedings  of  the  association. 
Dr.  Fassbender  did  not  use  the  methods  employed  by  the  association, 
but  the  results  which  he  obtained  were  almost  identical  with  those 
given  in  his  report.  Dr.  Fassbender  reduced  the  potash  salt  at  the 
end  of  the  operation,  and  determined  the  amount  of  potash  by  the 
weight  of  metallic  platinum  obtained. 

Mr.  Huston  spoke  of  the  behavior  of  superphosphates  containing 
much  organic  matter,  such  as  tobacco  stems.  In  many  cases  where  the 
Lindo- Gladding  method  was  used,  he  had  found  that  the  double  plati- 
num salt  obtained  contained  notable  quantities  of  phosphorus.  The 
difficulty  can  be  removed  by  adding  a  solution  of  calcium  chlorid  before 
the  addition  of  ammonia  and  ammonium  oxalate  or  carbonate.  He 
stated  that  he  had  considerable  work  in  progress  to  show  whether  there 
was  any  objection  to  the  use  of  the  calcium  chlorid.  He  made  the 
preliminary  statement  for  the  purpose  of  calling  attention  to  a  common 
source  of  error  in  the  Lindo-Gladding  method. 
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Mr.  Wheeler  said  that  in  the  preparation  of  the  materials  contain- 
ing potash  for  final  precipitation,  it  was  the  barium  salts  employed 
which  specially  carried  down  the  potash  mechanically,  and  that  the 
loss  of  potash  should  be  looked  for  in  the  precipitated  barium  salts. 

Mr.  Huston  remarked  that  was  the  reason  he  preferred  to  use  cal- 
cium chlorid  instead  of  barium  chlorid  in  these  precipitations. 

Mr.  Wheeler  said  that  the  reporter  had  a  few  recommendations  in 
regard  to  changes  in  the  methods  of  analysis,  and  they  looked  more  to 
uniformity  in  the  various  parts  of  the  work.  For  instance,  where  it 
was  directed  in  one  part  to  boil  ten  minutes  and  in  another  thirty  min- 
utes, he  thought  a  uniform  time  should  be  used  for  both.  He  also  sug- 
gested a  further  comparison  of  methods  in  cases  of  samples  containing 
large  quantities  of  sulphates.  The  various  recommendations  of  the 
reporter  were  referred  to  the  committee  appointed  to  consider  these 
matters. 

Mr.  Frear  asked  if  any  member  might  present  recommendations 
which  the  reporter  had  made,  and  which  the  committee  did  not  concur 
iu,  for  further  action  of  the  association.  The  presiding  officer  replied 
that  any  member  had  this  privilege,  but  that  recommendations  of  the 
reporter  which  were  not  concurred  in  by  the  committee  were  required 
to  be  adopted  by  a  two-thirds  vote  of  the  association. 

Mr.  Eoss  suggested  that  in  the  case  of  the  analysis  of  potash  fertil- 
izers, something  more  explicit  should  be  stated  in  regard  to  the  treat- 
ment of  those  samples  containing  organic  matters. 

31  r.  de  Eoode  remarked  that  only  the  potash  soluble  in  water, 
according  to  the  laws  of  his  State,  could  be  reported  in  the  sample. 
In  cases  of  potash  samples  containing  this  material  in  organic  form  not 
soluble  in  water,  he  would  not  be  alluwed  to  incinerate  the  sample 
before  analysis  and  thus  obtain  practically  the  whole  of  the  potash. 

Mr.  McDonnell  fully  concurred  in  the  recommendations  of  the 
reporter,  that  the  methods  of  treatment  in  the  analytical  processes 
should  be  as  uniform  as  possible,  and,  therefore,  where  there  were  two 
methods  recommended  for  washing  the  precipitate,  viz,  one  with  alco- 
hol and  the  other  alcohol  and  ether,  he  thought  it  would  be  well  to 
change  them  so  as  to  make  them  both  alcohol  and  ether  or  both  alco- 
hol only. 

Mr.  Wheeler  further  suggested  that  in  the  methods  of  analysis 
errors  due  to  typographical  mistakes  alone  should  be  corrected  either 
by  the  reporter  or  by  the  editor. 

The  Secretary  in  this  connection  stated  that,  while  he  was  allowed 
great  freedom  in  the  editing  of  the  body  of  the  report,  he  did  not  feel 
at  liberty  to  make  any  changes  in  the  methods  of  analysis,  even  of  a 
typographical  nature,  after  they  had  finally  passed  out  of  the  hands  of 
the  reporter.  The  association  had  always  held  the  reporters  responsi- 
ble for  the  correct  form  of  the  methods  which  they  delivered  to  the  secre- 
tary for  publication;  nevertheless,  in  the  case  of  glaring  typographical 


28 

errors,  there  would  probably  be  no  objection  to  their  correction  by  the 
editor  during  the  process  of  printing. 

The  presiding  officer  suggested  that  all  these  matters  be  taken  into 
consideration  by  the  committee  and  acted  upon. 

The  secretary  pointed  out  the  fact  that  the  time  at  the  disposal  of 
the  association  was  limited,  and  that  the  committee  to  consider  recom- 
mendations of  the  reporters  should  act  as  speedily  as  possible,  and  that 
it  was  advisable  for  them  to  meet  during  the  evening  if  it  could  be 
arranged. 

All  matters  relating  to  the  changes  in  the  methods  of  potash  analy- 
sis having  been  referred  to  the  committee,  there  was  no  further  discus- 
sion of  Mr.  Wheeler's  report. 

The  presiding  officer  then  called  for  the  report  on  soils  and  ash 
analysis. 

Mr.  Peter  then  read  his  report.  During  the  reading  of  Mr.  Peter's 
report,  the  committee  which  had  been  appointed  to  wait  on  the  assis- 
ant  secretary  appeared  and  stated  that  the  duty  assigned  to  it  had 
been  performed,  and  that  the  assistant  secretary  had  consented  to  visit 
the  association  at  2  o'clock  p.  m.  The  report  was  accepted  and  the 
committee  discharged. 

At  12 :30,  Mr.  Peter  not  having  yet  finished  his  report,  a  recess  for 
luncheon  was  taken  in  harmony  with  an  order  of  the  committee  on 
rules.  After  luncheon  Mr.  Peter  continued  his  report,  and  the  recom- 
mendations he  made  for  changes  in  the  methods  of  analysis  were  referred 
to  the  committee. 

REPORT  ON  SOIL  AND  ASH. 

By  Alfred  M.  Peter. 

At  the  last  meeting  of  this  association  the  reporter  on  soils  and  ash  presented  as 
his  report  a  detailed  description  of  the  method  of  soil  analysis  practiced  by  Drs.  Hil- 
gard,  Peter,  and  others,  and  this  report  was  referred  by  the  association,  without  dis- 
cussion, to  the  reporter  for  the  present  year.  The  reporter  of  last  year  presented  no 
results  of  cooperative  work  by  members  of  the  association,  nor  did  he  treat  in  any 
but  a  general  way  of  the  important  recommendation  of  the  previous  reporter  in 
regard  to  reducing  the  time  of  digestion,  a  recommendation  that  had  been  formally 
referred  to  the  reporter  of  last  year  by  a  vote  of  this  association  at  its  meeting  in 
1892.  In  this  state  of  affairs  it  was  evident  to  your  reporter  that  he  was  already 
charged  with  the  investigation  of  more  questions  than  would  be  enough  to  fully 
occupy  him  and  his  coworkers  without  bringing  in  any  new  matter.  He  therefore 
concluded  to  send  out  early  in  the  year  a  circular  to  the  chemists  of  the  country 
asking  suggestions  as  to  which  of  a  number  of  questions,  bearing  mainly  on  the  dis- 
cussion of  the  Hilgard  and  "provisional"  methods,  it  would  be  best  to  take  up,  and 
asking  cooperation.  About  200  copies  of  this  circular  were  sent  out,  and  replies 
were  received  from  55  chemists,  30  of  whom  signified  their  willingness  to  undertake 
the  analysis  of  material  to  be  sent  out  by  the  reporter.  After  considering  the  sug- 
gestions made  by  many  of  these  correspondents,  your  reporter  decided  to  direct  the 
work  toward  a  comparison  of  results  obtained  upon  identical  soil  samples  by  the 
three  methods  of  digestion  under  consideration,  and  in  addition  suggested  a  trial  of 
the  method  of  digestion  proposed  by  Mr.  Harry  Snyder,  of  Minnesota;  also,  a  test  of 
the  action  of  HC1  on  glass  and  porcelain  vessels ;  a  test  of  the  method  of  Huston  & 
McBryde  for  humus  5  a  determination  of  moisture  by  drying  in  the  water  oven,  and 


mechanical  analysis  by  Hilgard's  or  Osborne's  methods  as  subjects  that  might  be 
taken  up  where  the  time  and  inclination  of  the  chemist  would  permit. 

Two  samples  of  soil  and  one  of  ash  were  first  sent  out,  and  later  another  sample  of 
ash  was  distributed  and  one  of  soil,  to  a  few  chemists.  The  soils  were  prepared  by 
sifting  first  through  a  20-mesh  sieve,  being  approximately  a  1-millimeter  mesh, 
thoroughly  mixed  and  then  sifted  through  a  40-mesh  sieve,  approximately  one-half  mil- 
limeter. The  material  removed  by  the  40-mesh  sieve  was  mainly  iron  gravel,  and 
amounted  to  2  per  cent  in  No.  2  and  4.33  per  cent  in  No.  3.  The  fine  earth  was  again 
carefully  mixed  and  put  into  a  tight  vessel,  where  it  remained  several  days  to  allow 
the  moisture  content  to  become  perfectly  uniform.  It  was  then  bottled  quickly, 
corked,  and  sealed,  and  was  ready  for  distribution. 

The  ash  samples  were  prepared  by  burning  the  material  in  a  large  iron  stove,  avoid- 
ing intense  heating  as  much  as  possible.  The  fused  portions  were  sifted  out  on  the 
20-mesh  sieve,  the  fine  part  being  rubbed  up  in  a  mortar  with  a  rubber  pestle  and 
passed  successively  through  a  40  and  60  mesh  sieve,  rejecting  each  time  hard,  fused 
particles.  The  ash  was  then  heated  to  low  redness  for  a  short  time  in  iron  pans, 
sifted  again  and  well  stirred  with  a  magnet  to  remove  any  particles  of  iron,  and  bot- 
tled in  the  same  way  as  the  soils,  after  having  remained  some  time  in  a  close  vessel. 
The  samples  distributed  were : — 

No.  1.  Ash  of  clover  hay. 

No.  2.  Virgin  soil  taken  to  the  depth  of  about  6  inches  from  a  woodland  bluegrass 
pasture  adjoining  the  experimental  field  of  the  Kentucky  station.  Present  forest 
growth,  ash,  elm,  honey  locust,  coffee  bean,  hickory,  black  walnut,  and  sugar  maple. 

No.  3.  Cultivated  soil  from  an  unfertilized  plot  in  the  experimental  field  of  the  Ken- 
tucky station,  taken  also  to  the  depth  of  about  6  inches.  This  soil  has  been  in  cul- 
tivation many  years,  but  is  believed  never  to  have  received  any  fertilizer. 

No.  4.  Ash  of  corn  "  stover." 

No.  5.  A  Kentucky  soil  with  moderate  percentage  of  P-205.  This  was  sent  to  only 
a  few  of  the  chemists  for  the  special  purpose  of  testing  the  Goss  method  for  P205 
determination. 

Thirty-one  sets  of  samples  were  distributed,  including  one  to  Europe  and  one  to 
Canada.  The  following  instructions  were  sent  with  the  samples,  and  later  a  descrip- 
tion of  the  method  of  Arthur  Goss  for  P205  was  sent  out  to  all  who  had  received 
samples : 

"It  is  not  expected  that  each  chemist  will  undertake  the  whole  of  the  work  laid 
out  below,  but  it  is  desired  that  preference  be  given  the  subjects  in  the  order  of  their 
numbers.  Where  there  is  not  time  or  opportunity  for  making  a  complete  analysis 
of  the  soil  samples,  determine  at  least  jmosphoric  acid,  potash,  insoluble  matters 
and  nitrogen.     This  partial  analysis  is  all  that  is  required  in  No.  3. 

'The  samples  are  ready  for  analysis  and  need  only  to  be  mixed  in  the  bottles  with 
a  spatula  or  by  rolling  before  weighing  out. 

"THE    SOILS.' 

"1.  Analyze  samples  2  and  3  by  Hilgard's  method  (Bull.  38,  p.  76)  and  by  the  Pro- 
visional method  (p.  200),  following  the  directions  in  each  case  as  closely  as  possible. 
The  insoluble  residue  from  the  nitric  acid  digestion  by  the  Hilgard  method,  p.  80 
(12),  should  be  tested  for  phosphoric  acid,  either  after  decomposition  by  alkaline 
carbonates  or  digestion  with  strong  hydrochloric  acid. 

"2.  Try  digestion  for  two  hours,  as  recommended  by  the  reporter  for  1892  (Bull. 
35,  p.  107),  and  analysis  by  the  Provisional  method. 

"3.  Try  digestion  in  a  Snyder  flask  (Jour.  An.  and  App.  Chem.,  vn,  6)  or  in  an 
Erlenmeyer  flask  covered  with  a  watch  glass  or  small  funnel. 

"4.  Determine  moisture  by  drying  two  grams  to  constant  weight  in  a  water  oven. 

*  References  are  to  bulletins  of  the  Division  of  Chemistry,  U.  S.  Department  of 
Agriculture,  when  not  otherwise  stated. 
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"o.  Digest  25  cc.  hydrochloric  acid,  1.115  sp.  gr.,  for  live  days  in  a  porcelain 
beaker  on  the  water  hath,  evaporate  in  a  platinum  dish  and  determine  the  weight  of 
the  residue  after  heating  barely  to  redness.  Repeat  the  experiment  with  a  Bohe- 
mian glass  beaker  and  also  determine  the  residue  left  by  evaporating  25  cc.  of  the 
same  HC1  directly  in  a  platinum  dish. 

"6.  Determine  humus  by  the  method  of  Huston  &  McBride  (Bull.  38,  p.  84;  Indi- 
ana Bull.  46)  and  by  the  Grandeau  method  (Bull.  38,  p.  80). 

"7.  Make  mechanical  analysis  by  Hilgard's  method  (Bull.  38,  p.  62)  and  that  of 
Osborne  (Conn.  State  Rep.,  1886,  p.  144). 

"  THE  ASH. 

"Sample  No.  1  is  to  be  analyzed  by  the  provisional  method  (Bull.  38,  p.  206),  not 
omitting  to  determine  carbon  and  sand.  The  sample  being  small,  it  is  suggested  to 
determine  carbon  dioxid  and  chlorin  in  the  portion  used  for  moisture  and  carbon 
(1)  and  (2).  As  the  precipitate  of  ferric  phosphate  obtained  in  (9),  p.  207,  is  usually 
very  hard  to  filter,  it  is  suggested  to  add  enough  c.  p.  ferric  chlorid  solution  to  pro- 
duce a  red  precipitate  that  is  much  easier  to  filter  and  wash,  thus  obtaining  a  clear 
filtrate  for  the  Mn,  Ca,  and  Mg  determinations.  Wheiv,  the  quantity  of  the  ash  is 
limited,  this  precipitate  may  be  dissolved  in  nitric  acid  and  the  solution  used  for 
the  phosphoric  acid  determination.  Of  course  iron  will  have  to  be  determined  in 
another  portion,  or,  if  ash  is  scarce,  the  ammonium  hydrate  precijutate  from  (13) 
might  be  used  for  this  purpose. 

"The  following  method  for  C,  SiOo,  and  sand  is  proposed  for  trial:  Proceed  as  in 
(3),  p.  206,  but  filter  on  a  weighed  Gooch  filter  having  the  felt  covered  with  a  perfo- 
rated disk  of  platinum  (Jour.  Am.  Chem.  Soc,  xv,  12,  710).  After  washing  thoroughy, 
remove  as  much  of  the  residue  as  possible  from  the  Gooch  and  treat  it  with  boiling 
Na2C03  solution  as  usual,  usiug  the  same  Gooch  for  the  filtration.  After  thorough 
washing,  dry  at  110°,  and  weigh  C  and  sand;  then  burn  and  weigh  sand.  The 
Na2C03  filtrate  may  be  acidified  with  HC1  and  evaporated  for  Si02. 

"The  reporter  will  also  be  glad  to  have  the  cooperative  work  called  for  above 
extended  to  other  samples  than  those  sent  out  by  himself,  whenever  the  operator  can 
do  so  conveniently. 

"Please  calculate  your  results  upon  the  samples  as  received,  and  report  them  as 
early  as  possible,  making  it  clear  in  j^our  report  exactly  how  the  analyses  were  made." 

No  reports  of  mechanical  analyses  were  received ;  18  chemists  reported  chemical 
analyses,  the  results  of  which  are  given  in  the  following  tables. 

It  will  be  seen  that  the  amount  of  work  done  has  been  large  and  its  character 
arduous,  and  your  reporter  desires  here  to  express  his  thanks  to  all  who  have  joined 
in  the  work,  for  their  hearty  cooperation.  The  mass  of  figures  is  large,  and,  although 
the  results  are  often  discordant,  it  is  believed  that  they  teach  important  lessons  and 
will  be  a  mine  of  material  from  which  the  reporter  for  next  year  may  draw  much 
that  is  of  value.  The  present  writer  has  not  had  time  for  a  discussion  of  the  results 
and  can  only  present  them  in  a  compact  form,  touching  only  upon  the  main  points 
proposed  for  investigation  at  the  outset. 

A  table  of  averages  is  added  for  the  purpose  of  comparing  the  Hilgard  and  Pro- 
visional methods.  In  making  these  averages  all  results  are  used,  except  only  a  few 
that  seemed  to  differ  too  much  from  the  next  higher  or  lower,  and  the  range  between 
the  highest  and  lowest  is  given  as  per  cent  of  the  average.  This  method  is  fol- 
lowed solely  for  the  purpose  of  comparing  the  range  of  variation  in  the  results  by 
the  two  methods  in  the  hands  of  different  observers  and  not  to  arrive  at  the  proba- 
ble amounts  of  the  constituents  actually  present.  With  the  latter  object  in  view  it 
would  have  been  necessary  to  reject  many  more  figures,  and  the  averages  would  in 
nearly  every  instance  have  been  perceptibly  different  from  those  given.  The  results, 
taken  as  they  come,  are  too  discordant  to  justify  taking  the  average  of  all  as  repre- 
senting the  most  probable  figure. 
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Table  1. 


ASH  SAMPLE  ]NTo    1. 
[Provisional  method.] 
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W.    D.    Bigelow, 
Department    of 
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Soluble  SiO- 

Per  cf . 

1.18 
10.77 
11.95 
25.68 

1.51 
27.52 

7.75 

Per  ct. 

7.385 

4.785 

12. 170 

29. 250 

Per  c«. 
3  43 

Perct. 

Per  ct. 

Perct. 

Per  ct\ 

4.14 

7.39 

11.53 

26.07 

7.86 

.09 

.65 

6.49 

1.34 

15.15 

.90 

.46 

1.41 

Per  c«. 

Per  cf. 

8.32 

11.75 

25.60 

.32 

27.28 

7.32 

Total  Si02 

14.  36 
26.26 

27.04 

US.  17 

25.55 

.06 

11.81 
24.21 

1.33 
26.27 

7.43 

12.  076 

25.  400 

1.602 

27.  500 

11.  891 

K20 

25.  698 

Na20 

CaO 

22. 345 

7.143 

.840 

.890 

6.  317 

1.215 

15.  355 

.82 

.310 

.319 

99.  845 

26. 947 

MgO 

7.  500 

Mn304 

Fe203 

1.13 

6.64 
1.28 
15.  65 

.82 

.72 

6.50 

1.30 

15.  86 

.79 

0.46 
1.35 

.08 
6.33 
1.22 

.71 

6.30 

1.27 

15.65 

.82 

.960 
6.  560 
1.440 

P205 

so3 

6.450 
1.302 

co2 

15.  533 

CI 

.83 

.04 

.16 
2  10.  48 

.70 
100.  63 

Total 

97.44 

95.86 

!  .. 

[Other  methods.] 
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Soluble  Si02 
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1.01 

10.66 

11.67 

Per  cent. 

4.31 

7.57 

11.82 

25.78 

.32 

27.26 

7.36 

Per  cent 

1.15 

10.69 

11.84 

26.01 

1.33 

27.57 

7.50 

Per  cent 

Per  cent. 

5.05 

6.86 
11.91 
25.18 

1.66 
26.49 

7.15 

Per  cent. 

Insoluble  Si02 

Total  Si02 

11.97 

25.72 

.86 

26.79 

7.41 

11. 842 

K20 

25.673 

Na2  O 

CaO , 

27.  028 

MgO 

7.355 

Mn304 

Fe203.... 

.72 

6.60 

1.34 

20.28 

1.14 
6.68 
1.27 
14.77 
.86 

.86 

6.25 

1.28 

15.75 

.84 

.98 
6.43 
1.34 

P205 

6.49 

so3 

1 

1.308 

co2 

CI 

.83 

Moisture 

Carbon 

1.14 

1.06 

1.14 

.54 

1.36 

1.175 

Total 

102.  54 

100. 11 

98.27 

Figures  in  italics  are  not  included  in  the  averages. 
'Dried  at  110°  C. 
'Ignited  to  constant  weight. 
3 Modification  proposed  by  the  reporter. 

''Solution   by  treatment  with  HC1  in   beaker  or  dish   and  evaporation  to  dryness;   analysis  as 
usually  performed  in  the  laboratory  of  the  chemist  reporting. 
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Table  II. 

ASH  SAMPLE  Xo.  4. 

[Provisional  method.] 
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Per  ct. 
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Total  Si02 
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.04 
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1.52 
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.625 
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1.061 
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.190 

.300 

4.190 

8.25 
1.10 

8.29 
.99 
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2.70 
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2.84 
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8.44 
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96.15 

[Other  methods' 
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13.570 

.435 
12.470 
8.616 

Per  cent. 

Per  cen£. 

Per  cent. 

28.13 

Total  Si02 

46.95 
13.05 

1.05 
12.99 

8.27 

47.22 
12.54 

1.92 
12.88 

5.65 
.32 

3.31 

47.  035 

K2U 

13.62 

.51 
12.90 
8.32 

13.  340 

]STa20 

CaO 
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Mn304 

Fe203 

1.97 
1.08 
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1.07 
2.67 
.30 
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1.547 

1.66 

A1203              

P205 

8.47 
1.03 
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1.030 
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1.12 

2.32 

.32 
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1.14 

8.496 
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1.078 
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2.510 
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.310 

3.04 

2.22 

4.62 

3.40 

Total    . 

100.  85 

100.  89 



..... 

Figures  in  italics  are  not  included  in  the  averages.       '  Dried  at  110°.       2  Ignited  to  constant  weight. 

3  Treatment  with  HC1  and  evaporation  to  dryness ;  analysis  as  usual  in  the  laboratory  from  which 
the  report  comes. 

4  Modification  proposed  by  reporter.  5  From  C02  portion  analyzed  by  provisional  method. 
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Table  III. 


SOIL  SAMPLE  Xo.  2. 
[Provisional  method;  36  hours'  digestion.] 
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.407 
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CaO 
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2.955 
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.120 
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[10.590[ 
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( 
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I  8. 130 

7.30 

i 
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.270 

99.  670 
.290 
.487 

99.  775 
.270 

99.  840 

99.  700 

100.  015 

.262 

.280 

.282 

P205,  Goss's  method . 

. 495             ii2 

1 

Figures  in  italics  are  not  included  in  the  averages. 

1  Digestion  in  Snyder  flask. 

2  In  platinum  flask  and  condenser. 

3  In  platinum  bottle,  stoppered. 

4  .Reported  as  dried  at  110°  C,  figured  to  original  soil  by  the  reporter. 

5556— No.  43—3 
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Table  III—  Continued. 

SOIL  SAMPLES  Xo.  2— Continued. 
[Provisional  method:  36  hours'  digestion.] 
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.100 


Per  ct. 

74.82 
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.874 
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50 


.425 

.247 

3.504 

6.613 


10.  754 
.137 


Moisture  at  100°  to 
110° 

Organic  and  vola- 
tile  


Total 

Kitrogen 

P2Os,Goss's  method 


56 


2.31 

2  9.  44 


1.58 
8.33 


2.423 

28.217 


101. 172  j     99.  76 
.2803 


100.448 


486 


.68 


2.372 
8.249 


.276 
.467 


Pigures  in  italics  are  not  included  in  the  averages. 

1  Solution  evaporated  "with  BX03  before  precipitating  -with  molybdate 

2  Ignited  to  constant  weight. . 

3  Determined  by  T.  C.  Trescott. 


40°C. 
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Table  IT. 

SOIL  SAMPLE  No.  3. 

[Provisional  method;  36  hours'  digestion.] 
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Insoluble  matter 

Si02fromHCl  sol 

K20 

Na20 

CaO 
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A1203 
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Fe203,  A1203,  and  P205 . . . 

so3 

co2 

Moisture  at  100°  to  110° . 
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Total 
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P20s,  Goss's  method 
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.375 
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.185             . 188 
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W.    D.   Bigelow, 
Department  of 
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.039 

.480 

.167 

.425 

.393 

.145 

3.678 

6.097 

2.445 

10.220 

.070 

Per  ceni. 

82.48 

.21 

.43 

Per  ce?if. 
80. 520 

Si02,  from  HC1  sol 

.081 

K20 

.492 

JTa20 

CaO 

.388 
.524 

.36 

.379 

MgO 

.381 

Mn304 

.232 

Pe203 

2.31 

7.44 

.39 

10.14 

.07 

]      9. 26 

.28 
9.54 

3.251 

AI203 

\ 

6  191 

P,Os 

.37 

418 

Fe203,  A1203,  and  P206 

9.927 

S03 

.128 

CO, 

Moisture  at  100°  to  110° 



1.72 

3  7. 12 

.89 
6.59 

1.855 
3  6.  395 

5.04 
5.679 

1.941 

Organic  and  volatile 

6  341 

Total 

4 100.  418 
.224 

100. 11 

100. 466 

Nitrogen 

.190 

P205,  Goss's  method 



.390 

.354 

.369 

Figures  in  italics  are  not  included  in  the  averages. 


Digestion  in  Snvder  flask. 


2  Solution  evaporated  with  HN"03  before  precipitating  with  molvbdate  at  40°  C. 
3 Ignited  to  constant  weight.  4  Determined  by  Mr.  T.  C.  Trescot. 
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Table  V. 

SOIL  SAMPLE  No.  2. 

[Hilgard's  method;  5  days'  digestion  iri  covered  beakers.] 


2 

a 

0  0- 

a 

h4 

11 

IS 

a" 
1  g 

.-2 

do 

XTi  « 
ID 

PI 

IN 
w 

a 
s 
O 

■+3 

02  W 

H 

PR 

0 
pi 

.?- 

03 
4-1 

Pe/-  cent. 

77.  910 

Per  cent. 

75.  380 

9.330 

.543 

.157 

.630 

.567 

.325 

3.9S7 

6.828 

.473 

11.288 

.031 

J       2. 050 

(_      8.383 

Per  cenf. 
SO.  91 

Pe?-  cen£. 
76. 350 

Per  ce«£. 

77.  015 

Per  ce?ii. 
76.18 

Per  cenf. 
75.84 

Soluble  Si02            

K20 

.25 

.477 

.594 

.675 

.627 

.300 

6.400 

4.460 

.480 

11.340 

.309 

2.035 

7.140 

.295 
.390 
.400 
.335 

.42 

Na20 



CaO 

'- 

MeO    

Mn304                          

Fe203 

3.300 
6.700 

.550 
10. 550 

.170 

|    10.590 

A1203                  

p0Os               

.462 

.50 

.51 

A1203  Fe203  and  P205 ... 

so  3                     

I    10.46 

r 

6.96 

{ 

Total 

99. 354 
.037 

100. 137 

99. 745 

.044 

8.84 



#  pi 


OB   © 


fas 

•  £  ° 


PI    . 


S 

M 


Insoluble  matter 

Soluble  SiOa 

K20 

Na20 . 

CaO 

MgO 

Mn304 

Fe2Os 

A1203 

P2O5 

Al203,Fe203,andP205.. 

S03 

Moisture  at  100°  to  110° 
Organic  and  volatile 

Total 

P2Os  in  residue 

Hygroscopic  moisture  .. 


Per  ct. 

73.99 

8.60 

.67 

.15 

.43 

.39 

.05 

5.19 

6.25 

.66 

12.10 

.04 

|45.24 

\    6.85 


Per  ct. 
77.17 
8.31 
.41 
.32 
.68 
.32 
.06 

10.13 

.43 
10.56 

.15 
2.51 
7.76 


Per  ct. 

77.  775 
9.795 


Per  ct. 
75.62 


Per 

70. 


Per  cent. 
76.  880 


Per  cent. 
77.03 


533 


10.  248 

.511 
10. 759 


10.091 


10.89 

.51 
11.40 

.14 

2.31 

5  9.  44 


u 


.382 

.215 

.565 

.478 

.135 

3.950 

6.527 

z.378 

10.  855 

.095 

2.423 

5  8.  217 


.28 
.19 
.39 
.32 


Per  cent. 

76.619 

9.008 

.431 


3.30 
6.70 

.56 
10.56 

.13 


.538 

.425 

.295 

3.347 

6.285 

.51© 

11.  071 

.13= 


99.91 


99.93 


100.  66 
None. 


99.40 


100. 245 
.067 


047 


.  62 


4.23 


Figures  in  italics  are  not  included  in  the  averages. 

1  Solution  analyzed  by  the  Provisional  method. 

2 Digestion  in  platinum  beaker;  solution  analyzed  by  Provisional  method. 

3  Residue  still  red  from  Fe2Os  after  2  days'  digestion. 

4  Drying  30  minutes  at  200°  C  6  Ignited  to  constant  weight. 
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Table  VI. 

SOIL  SAMPLE  NO.  3. 

[Hilgard's  method;  5  days'  digestion  in  covered  beakers.] 


1.3 

MO 

h4 


IS 
w 


©    05 


O 

3 


o 
'o 
U 


c 


is, 

8,9  £ 


U  M 


S3 


«1 


..a 


Insoluble  matter 
Soluble  silica  . . . 

K20 

Na20..-. 

CaO '.-'. 

MgO 

Mn304 

re,o, 


Perct.  Perct. 
2.01  |  81.445 

2.54  I.... 
*..".".        .310 

.295 

.....I       .310 
I       .265 


Perct. 


Perct. 
80. 10 


Perct. 
79.74 


.310 
.130 
.275 
.330 


.4:; 


A1203 

P*06 

¥e.203,  AI2O3  and 
P206 

S03 

Moisture  at  100° 
to  110° 

Organic  and  vola- 
tile  


3.025 

5.975 

.550 

9.550 
.140 


02       8. 242 

I 


Total 

P205  in  residue  . 

Hygroscopic 

moisture 


il00.  560 


3.  200  . . . 

5.8901... 

.560, 


9.650 
.130 


1.960 
6.355 


Perct. 

79.47 


.30 

.04 

4.87 

5.05 

.40 

10.32 
.06 

3  3.37 

5.51 


I 
Perct.  \  Perct. 

80.17;     79.62 
6.91.... 
. 33         .  63 
.08         .13 
.60j        .3 
.  49,        .  33 


Per  ct. 
80.  31 


Perct.  Perct.  Perct. 

80.720J  S3. 85   80.448 


100.  890 


100.  02 


6.51 


48 


10.21 
.38 


10.  34     10.  59 
.13         .11 


2.28 
5.70 


100.  20 


5.61 


1.72 
2  7. 12 


.47 
.10 
.60 
.44 
.32 
4.25 
5.77 
.33 

10.35 
.18 

7.45 


.420 

.32 

.411 

.431 

.369 

.115 

.139 

3.386 

3.746 

6.164 

5.770 

1.285 

.41 

.429 

9.835 

10.  091 

.065 

.116 

1.855 

_ 

26.395     5.12 


100.  62 
None. 


100.  22  100.  447 
.067 


Figures  in  italics  are  not  included  in  the  averages. 

1  Solution  analyzed  by  the  Provisional  method. 

2  Ignited  to  constantVeight. 

3  At  200°. 

4  Insoluble  residue  still  red  -with  Fe203  after  2  days'  digestion. 
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Table   VII. 
[Digestion  for  different  times.     Solutions  analyzed  by  the  provisional  method.] 
SOIL  SAMPLE  No.  2. 


Insoluble  matter 

K20 

Na20 

CaO 

^IgO 

Mn304 

Fe203 

A1203 

P205 

Fe203,  Al203.  and  P205 
SO, 


Digestion  for  2  hours. 


Pv.J.de        W.I/. 
Poode,     Rossman, 
West  Michi- 


Tirginia.1       gan, 


D.  Adri- 

ance, 
Texas.1 


Per  cent. 

79.  896 

.208 

.050 

.580 

.391 

.275 

3.570 

4.480 

.425 

8.475 

.    .074 


Per  cent. 

79.  380 

.251 

.077 

.450 

.240 
2.560 
5.926 

.454 
8.940 

.137 


Per  cent. 
79.30 


F.  T. 

Shutt, 
Canada. 


P.T. 

Shutt, 
Canada.2 


W.  M. 

Allen, 

North 

Carolina. 


Average. 


Per  cent. !  Per  cent. 

79.  400         80.  610 

.  245  . 144 


453 


.435 


Per  cent, 
80.61 


Per  cent. 

79. 866 

.212 


.435 
3.708 


10  hours 


24  hours. 


36  hours.3 


5  days. 


A.M. 
Peter, 
Ken- 
tucky.1 


A.M. 
Peter, 
Ken- 
tucky.-1 


W.  M. 

Allen, 

North 

Carolina. 


A.M. 
Peter, 
Ken- 
tucky.1 


W.  M. 

Allen, 

North 

Carolina.1 


Average    Average 

from  from 

Table  III.  Table  V. 


Insoluble  matter 

K,0 

Na20 , 

CaO , 

^fgO 

Mn304 

Fe203 

A1203 

P205 

FeaOs,  A1203,  and  P205 
S03 


Per  cent. 

77.  434 

.356 


Per  cent. 

77.  362 

.358 


Per  cent. 
76.68 


4.097 

5.672 

3.521 

10.  290 


4.087 
5.678 

5.480 
10. 245 


Per  cent. 

76.  527 

.510 

.183 

.605 

.503 

.  155 

3.911 

6.777 

5.537 

11.225 

.100 


Per  cent. 
74.82 


Per  cent.    Per  cent. 


.874 
405 


76.  619 
.431 


50 


3.504 
6.613 

.496 
10. 754 


4.347 


.510 

11.  071 


'Digestion  in  stoppered  bottle. 

5In  covered  beaker. 

sSoil  2.  36  hours'  digestion  in  flask  covered  and  set  on  bath,  insoluble  matter  equals  76.915;  in  flask 
covered  and  immersed  to  neck,  insoluble  matter  equals  76.614;  in  flask  with  condensing  tube  and 
immersed  to  neck,  insoluble  matter  equals  76.406. 

4  In  flask  with  condensing  tube. 

5  Solution  evaporated  with  HN03  before  precipitating  with  molybdate  at  40°  C. 
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Table   VII—  Continued. 

[Digestion  for  different  times.     Solutions  analyzed  by  the  Provisional  method.] 
SOIL  SAMPLE  No.  3. 


Digestion  for  2  hours. 

L.M. 
Bloom- 
field, 
Ohio.i 

W.L. 

Rossnian, 
Michi- 
gan, i 

D.  Adri- 
an ce, 
Texas.1 

P.  T. 

Shutt, 
Canada. ] 

F.    T. 

Shutt, 

Canada.2 

W.  M. 

Allen, 

North 

Carolina.1 

Average. 

Insoluble  matter 

x2o            

Per  cent. 
85.  01 

Per  cent. 
83.  090 

.201 
.120 

Ter  cent. 
83.75 

Per  cent. 

82.770 

.164 

Per  cent. 
83.956 

.152 

Per  cent. 
84.03 

Per  cent. 

83.519 

172 

Na20 

CaO 

.301 

.215 

.150 

1.920 

5.359 

MgO • 



Mn304     



Fe2On 

A1203 

p2o5 

.351 
7.630 

.422 

.415 

.325 

.378 

Fe203,  A1203,  and  P20- ! 

so3           i 

.198 

10  hours. 

24  hours.                      36  hours.                        5  days. 

A.M. 

Peter, 
Ken- 
tucky.1 

A.M. 

Peter, 
Ken- 
tucky.3 

W.  M. 

Allen, 

North 

Carolina.1 

A.M. 

Peter, 
Ken- 
tucky.1 

TV.M. 

Allen, 

North 

Carolina.1 

Average 

from 
Table  IV. 

Average 

from 
Table  VI. 

Per  cent. 

81.  031 

.324 

Per  cent. 
81. 165 

Per  cent. 
81.21 

Per  cent. 

80.  316 

.480 

.167 

.425 

.393 

.145 

3.678 

6.097 

4.445 

10. 220 

.070 

Per  cent. 
80.39 

Per  cent. 

80.  520 

.422 

Per  cent. 
80. 448 

K20 

.332 

.396 

Na?0 

CaO ' 

MgO 

ill 
Mn304 1 ' 1 

Fe.,03 

3.406 
5.583 

3.464 
5.401 

3.251 

6.191 

.418 

9.927 

3.746 

A1203 

5.770 

P205 

4.406  !         4.365 
9.395           9.230 

.429 

Fe203,  A1203,  and  P205 

10.  091 

so3 

1  Digestion  in  stoppered  bottle. 

2  In  covered  beaker. 

3  In  flask  with  condensing  tube. 

4  Solution  evaporated  with  HN03  before  precipitating  vrith  molybdate  at  40°  C. 
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Table  VII—  Continued. 

(Digestion  for  different  times.     Solutions  analyzed  by  the  Provisional  method.] 
SOIL  SAMPLE  Xo.  5. 


10  hours. 


A.  M. 
Peter, 
Ken- 
tucky.1 


A.M. 
Peter, 
Ken- 
tucky. 


36  hours. 


A.M. 
Peter, 
Ken- 
tucky.1 


Insoluble  matter 

K20 

tfaaO 

CaO 

MgO 

Mn304 

Fe203 

A1203 

P*Os 


Per  cent. 

85.  090 

.392 


Per  cent. 
84.  860 

.410 


Fe203,  A1203,  and  P205 
SO, 


3.357 
5.1T3 
4.105 
8.635 


3.483 
5.090 
4.102 
8.675 


Per  cent. 

83.  901 

.601 

.159 

.220 

.440 

.210 

3.464 

5.638 

4.138 

9.240 

.032 


1  Digestion  in  stoppered  bottle.  2In  flask  -with  condensing  tubes. 

4 Solution  evaporated  yith  HX03  before  precipitating  yith  molybdate  at  40°  C. 


SAMPLE  Xo.  115. 


2  hours. 

24  hours.    36  hours. 

TT.M. 

Allen, 

Xorth 

Carolina. 

TV".  M.        TV.  M. 

Allen,        Allen, 

ISTorth        Xorth 

Carolina.    Carolina. 

Per  cent. 
93.02 

Percent.    Percent. 
91.  58            91.  96 

K20 

Xa20 ' 

CaO 1 

M°"0  

Mn304 i 

Fe203 

A1203 

P205 

1 

Fe203,  A1203,  and  P205 

i 

S03 

1 
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Table   Fill. 

TABLE  OF  AVERAGES. 
SOIL  SAMPLE  No.  2. 


Provisional  m 

ethod. 

Hilgard  method. 

0>    c 

~bt 

&bD 

^ 

C     b> 

0 

■iH    jj 

Cl 

T3 

p3 

5   <5 

5  cs 

0 

+3 

4^ 

5^ 

S 

b£ 

4= 

73 

+i 

£« 

.8-2 

A 

0 

6 

> 

tao 

P 

s  s 

O 

> 

ti 

2=, 

6 

< 

W 

yA 

p  w 

fc 

«l 

w 

c 

fi« 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  cf. 

Per  ci. 

Insoluble  matter 

14 

76.  874 

77.  733 

76.19 

2 

12 

76.619  i  77.910 

75.  380 

3.3 

K20 

13 

.405 

.510 

.27 

59 

11 

.431 

.670 

.250 

98 

CaO 

13 
11 
9 
9 

.460 

.425 

3.504 

6.613 

.605 
.589 
4.26 
7.500 

.360 

.360 

2.955 

6.240 

53 

54 
37 
19 

10 
9 

7 
7 

.538 

.425 

4.347 

6.285 

.680 

.627 

6.400 

6.828 

.390 

.320 

3.300 

4.460 

54 

MgO 

72 

Fe203 

70 

A1203 

38 

P205 

16 

.496 

.600 

.410 

38 

1? 

.510 

.660 

.430 

45 

Fe203  A1203,  and  P_,05 

1? 

10.  754 

11.400 

10. 220 

11 

10 

11. 071 

12. 100 

10.  550 

14 

5 

.276 
.467 

.290 
.493 

.262 
.425 

10 
15 

SOIL  SAMPLE  No.  3. 


Provisional  method. 


< 


_•  * 

•11     ffl 

«   C3 


= 


Hilgard  method. 


Insoluble  matter 

K20 

CaO 

MgO 

Pe203   

A1203 

P*05 

Fe202,  A1203,  and  P2O5 

Nitrogen 

F2O5,  Goss  method.... 


Per  ct. 

80.  520 

.422 

.379 

.381 

3.  251 

6.191 

.418 

9.927 

.190 


Per  ct. 

81.  255 
.500 
.425 
.524 
4.330 
7.440 
.555 

10.  350 
.224 
.390 


Per  ct. 

79.  980 

.305 

.300 

.270 

2.310 

5.670 
.350 

9.440 
.175 
.354 


Per  ct. 

80.  448 

.396 

.411 

.369 

3.746 

5.770 

.429 

10.  091 


Per  ct.    Per  ct. 


82. 010 

79.47 

.630 

.240 

.600 

.275 

.490 

.265 

4.870 

3.025 

6.164 

5.050 

.560 

.309 

10.  590 

9.550 

Table  IX. 
ACTION  OF  HC1  ON  GLASS  AND  PORCELAIN  VESSELS. 


Arnold, 
Mass. 

Slos- 
Snyder,    Shutt,       son, 
Minn.   Canada.    TTyo- 

;  ming. 

Bige-   | 

low,     j  Ryan, 

Dept.       Col. 

Agr. 

Peter    RJde 
-t^ter,    Roode 

*y-     W.Va. 

Aver- 
age. 

Hesidue  from  glass  vessel  . . . 
Residue  from  porcelain  ves- 

Grams. 
.0028 

.0019 

Grams. 

.0012 

.0037 

Grams,  Grams. 
.0023        .0014 

None.       .0011 

Grams. ,  Grams. 
.0017  1     .0016 

.0028       .0022 

.  0M*>  i   - 

Grams.  Grams. 
.0008      .0019 

. 0011      .  0020 

Grms. 
.0017 

.0021 

Kaehler  &  Martini's  Appara- 
tenglas 

i 
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REMARKS  AND  EXTRACTS  FROM  REPORTS. 

Mr.  Davidson,  Virginia.  The  method  which  we  use  here  is  to  weigh  out  2  grams 
ash  into  a  porcelain  dish,  treat  with  HC1,  and  evaporate  to  dryness.  This  operation 
is  repeated.  Then  we  add  HC1  and  hot  water,  allow  to  stand  ahont  half  an  hour, 
warm  and  filter  through  a  weighed  filter,  wash  until  free  from  chlorides.  The  filtrate 
and  washings  are  run  into  a  200  cc.  flask.  The  residue  is  put  into  a  steam  bath  and 
heated  to  constant  weight,  then  burned  to  whiteness  and  the  carbon  estimated.  The 
residue  is  then  transferred  to  a  platinum  dish  and  boiled  with  Xa2C03  solution, 
filtered  and  washed  and  the  insoluble  Si02  determined,  the  soluble  calculated  by 
difference.  *  *  *  The  filtrate  is  made  up  to  200  cc.  and  three  port-ions  of  50  cc. 
taken  out— one  for  Fe203,  CaO  and  MgO ;  one  for  P2Oo ;  one  for  S03  and  alkalies.  The 
first  portion  is  heated,  some  sodium  phosphate  added,  and  then  oxidized  with  KC103, 
and  heating  continued  until  CI  is  drivenoff,  cooled,  made  alkaline  with  ammonia,  then 
acid  with  acetic  acid,  warmed  and  filtered,  the  residue  dissolved  in  HC1  and  repre- 
cipitated,  filtered,  washed,  dried,  burned,  and  weighed  as  phosphates  of  Fe  and  Al. 
This  is  dissolved  and  Fe  determined  by  permanganate  solution.  The  Al  is  deter- 
mined by  difference.  The  CaO  and  MgO  are  determined  by  usual  methods  in  the 
filtrate  from  the  phosphates  of  Fe  and  Al,  precipitating  the  Ca  first  as  oxalate  from 
the  hot  solution. 

In  the  second  portion  of  50  cc.  the  P2Oo  is  determined  by  the  molybdate  method 
and  in  the  third  the  S03  and  alkalies  by  BaCl2  and  the  Ba(OH)2  method.  CI  was 
determined  volumetrically  in  a  water  solution  of  the  ash  and  C02  was  weighed  by 
absorption  in  potash  bulbs.  In  the  analysis  by  the  Provisional  method  tbe  same 
portion  was  used  for  carbon,  C02  and  CI.  Dr.  Davidson  does  not  like  the  method  for 
C  and  Si02  proposed  by  the  reporter,  as  the  filtration  was  slow  and  difficult. 

L.  M.  Bloomfield,  Ohio.  Found  carbon  in  the  ash  unsatisfactory.  A  number  of 
duplicates  on  ash  Xo.  4  differed  widely.  The  figure  given  is  a  mean  of  the  three  that 
agreed  most  closely.  Soluble  Si02  was  separated  by  boiling  one-half  hour  with  very 
strong  solution  of  Xa2C03,  replacing  water  as  it  evaporated  and  adding  a  few  drops 
of  XaOH  after  the  boiling.     Mr.  Bloomfield  likes  the  Goss  method  for  P205. 

Mr.  E.  J.  de  PiOODE,  AVest  Virginia.  In  regard  to  drying  soilin  a  tube  at  200°  C.  Dr. 
deRoode  says  that  he  "could get  no  constant  weight  after  successive  half-hour  dry- 
ings at200cC.  A  constant  decrease  in  weight  took  place.  *  *  *  All  efforts  to  get 
constant  moisture  determinations  were  failures  except  that  of  drying  in  a  water-oven. 
This  gives  good  results,  and  I  think  we  should  adopt  it.  The  Hilgard  method  of  dry- 
ing in  a  tube  at  200-  C.  was  the  worst  of  all."  Ash  Xo.  1  gained  weight  on  drying  at 
110°  and  also  on  ignition.  The  method  for  C  and  SiO  proposed  by  the  reporter  was 
not  found  satisfactory.  "The  filtration  on  a  Gooch  with  a  perforated  disk  is  very 
slow,  and  the  removal  of  the  residue  and  boiling  with  Xa2C03  quite  unsatisfactory. 
The  solution  of  Xa2C03  upon  acidifying  and  evaporating  for  Si02  gave  up  a  small 
amount  of  carbon,  which  was  mixed  with  the  silica  and  hence  was  burned  and  lost." 
Dr.  de  Eoode  does  not  like  the  Goss  method  for  P205  in  soils,  and  thinks  small  quan- 
tities ofPzOr,  are  not  completely  precipitated. 

F.  L.  Arnold,  Massachusetts.  The  figures  are  the  average  of  two  closely  agreeing 
tests  in  all  cases,  instructions  being  carefully  followed. 

Harry  Snyder  and  J.  Thompson,  Minnesota.  The  ash  analyses  by  Mr.  Thompson 
were  by  the  Provisional  methods;  those  by  Mr.  Snyder  were  by  the  usual  methods 
followed  in  the  laboratory :  "By  first  determining  C02  by  KOH  bulbs,  then  trans- 
ferring to  a  covered  beaker,  boiled  two  hours,  evaporated  to  dryness,  and  then  the 
analysis  made  in  the  usual  way.  The  carbon  was  determined  in  another  portion 
by  dissolving  in  dilute  acid,  filtering  on  a  weighed  filter,  drying,  weighing  and 
then  igniting.  In  all  other  operations  the  provisional  methods  were  followed."  In 
the  analyses  of  the  soils,  the  insoluble  matter  includes  the  Si02  separated  from 
the  HC1  solution.  CaO  was  determined  volumetrically  by  permanganate  solution. 
P205was  determined  in  a  fresh  portion  of  the  original  acid  solution.     Difficulty  was 
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experienced  in  perfectly  separating  the  insoluble  matter  on  account  of  tine  particles 
passing  through  the  filter.  "  The  analyses  reported  were  all  made  in  duplicate  at 
different  times  during  the  year."  The  duplicate  analyses  reported  agree  very  closely 
in  every  instance.  Mr.  Snyder  also  made  a  series  of  digestions  in  platinum  vessels, 
as  noted  in  the  tables  of  analyses.  His  conclusion,  from  the  results  obtained,  is 
that  "with  these  samples  of  soils,  which  are  characteristic  of  this  class,  there  does 
not  appear  to  be  any  material  difference  in  the  results  whether  a  porcelain  beaker 
or  a  glass  digestion  flask  is  used,  the  results  in  both  cases  being  practically  the  same 
as  those  obtained  by  using  platinum  ware  for  the  digestion." 

Mr.  Fraxk  T.  Shutt  and  Mr.  LeEossjgxol,  Canada.  Nitrogen  was  determined  (a) 
by  the  Gunning-Kjeldahl  method,  modified  fornitrates,  and(6)  by  theScovell-Kjeldahl 
modification.  The  figures  reported  are  the  means  of  two  or  more  determinations 
which  differed  only  in  the  third  decimal.  In  the  soil  digestions  the  water  bath  was 
heated  day  and  night.  In  testing  the  action  of  HC1  on  glass  and  porcelain  the  acid 
had  to  be  renewed  three  times  in  the  glass  and  eight  times  in  the  porcelain  vessel. 

Mr.  M.  E.  Jaffa,  California.  The  P205  in  No.  2  is  a  mean  of  two  independent 
determinations,  giving  respectively  0.66  and  0.68  per  cent.  Mr.  Jaffa  reports  also 
"humus  ash  "  in  soil  No.  2,  2.42  per  cent,  containing  0.19  E205 ;  in  soil  No.  3,  2.17  per 
cent,  containing  0.17  P205. 

Messrs.  Wm.  F.  Headdex  and  Chas.  Eyax,  Colorado.  Much  trouble  was  experi- 
enced with  the  ash  samples,  especially  Si02  in  No.  1,  and  the  results  were  not  con- 
sidered satisfactory.  Moisture  in  the  ashes  was  determined  by  drying  in  the  water 
oven. 

Mr.  W.  E».  Bigelow,  U.  S.  Department  of  Agriculture.  The  time  allowed  for  the 
formation  of  the  molybdate  precipitate  (in  the  Goss  method)  is  not  sufficient,  and 
the  temperature  at  which  it  is  precipitated  is  too  high.  Have  not  succeeded  in  get- 
ting results  which  would  enable  one  to  form  any  opinion  concerning  the  method  of 
extraction. 

Mr.  Elwyx  Waller,  New  York  City,  reports  insoluble  matter  from  treatment  by 
Goss's  method  for  P20&  in  soil  No.  2,  75.582,  and  No.  3,  79.367.  Fotash  from  this  solu- 
tion 0.263  and  0.183,  respectively.  Mr.  Waller  expresses  himself  as  not  satisfied  with 
his  results,  having  been  much  hurried  with  the  work.  He  also  notes  the  presence 
of  Mn  in  his  Ca  and  Mg  precipitates,  it  not  having  been  previously  separated. 

Mr.  Arthur  Goss,  New  Mexico,  remarks  that,  in  using  his  method,  it  is  very 
important  that  the  molybdic  solution  be  of  full  strength.  Old  solutions  that  have 
deposited  some  of  their  molybdic  acid  will  not  give  good  results.  He  also  reports 
CaO  0.37  and  K20  0.51  in  sample  No.  3  by  his  method,  and  F205  0.086  in  the  reporter's 
soil  sample  No.  5. 

Mr.  A.  M.  Eeter,  Kentucky.  The  Frovisional  method  was  not  followed  in  the  case  of 
P205.  Instead,  the  aliquot  representing  2  grams  of  soil  was  evaporated  to  dryness, 
heated  with  cone.  HNO3,  diluted,  filtered  from  a  few  flakes  of  silica,  and  precipitated 
with  molybdic  solution  and  let  stand  over  night  in  a  warm  place  not  exceeding  40° 
C.  The  NH.JTO  precipitates  were  always  redissolved  and  reprecipitated,  as  was  also 
the  precipitate  by  oxalate  of  ammonia  in  the  CaO  determination.  In  the  Hilgard 
method  for  P205  it  was  impossible  to  dissolve  the  ignited  soil  by  two  days'  digestion 
in  HNO3,  the  residue  still  being  red.  This  accounts  for  the  low  results  reported. 
The  CaO  obtained  by  the  Hilgard  method  was  brown  from  the  presence  of  Mn304. 
This  was  separated  by  solution  of  the  CaO  in  acetic  acid. 

THE   ASH   AXALYSES. 

The  results  in  Tables  I  and  II  show  a  reasonably  good  agreement,  though  not  all 
that  could  be  desired,  except  in  the  case  of  carbon,  silica  and  sand,  and  carbon 
dioxide,  where  the  variations  are  such  as  to  indicate  that  the  methods  followed  are 
utterly  unreliable.  The  determinations  of  carbon  and  sand  are  important  in  the 
analysis  of  the  ashes  of  plants  for  the  reason  that  it  is  desirable  to  determine  the 
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composition  of  the  pure  ash  by  excluding  from  the  analysis  carbon,  sand,  and  car- 
bon dioxid,  and  for  this  reason  your  reporter  selected  these  determinations  as  the 
principal  ones  to  be  investigated  this  year.  It  was  evident  to  him  at  the  outset 
that  these  determinations  could  not  be  made  with  any  degree  of  certainty  by  the 
methods  adopted  provisionally  by  this  association,  these  methods  evidently  not 
having  been  intended  in  the  first  place  to  cover  the  analysis  of  the  ashes  of  plants 
in  the  strict  sense  of  that  expression.  These  opinions  are  fully  confirmed  by  the 
analyses  reported.  There  is  evidently  an  utter  failure  to  accomplish  the  solution  of 
the  "soluble  Si02"  in  the  Na2C03  solution,  especially  in  the  case  of  ash  No.  4,  in 
which  the  proportion  of  silica  is  very  large.  Your  reporter  has  tried  to  throw  some 
additional  light  upon  the  question  of  the  separation  of  the  "soluble  Si02"  by  work- 
ing upon  an  ash  which  was  known  to  be  practically  free  from  silica  in  any  form 
except  that  properly  belonging  to  the  plant  itself.  The  following  investigation  was 
carried  out  with  the  assistance  of  Mr.  B.  C.  Keiser : 

To  obtain  an  ash  which  should  be  as  entirely  free  from  actual  sand  and  soil  as 
possible,  the  imternodes  of  cornstalks  were  used  as  having  a  polished  surface  which 
could  be  freed  perfectly  from  adhering  dirt.  These  were  washed,  dried,  cut  in 
slices,  and  burned  at  the  lowest  possible  temperature  in  a  platinum  dish  and  the 
ash  sifted  and  bottled.  Six  portions  of  this  ash,  of  0.5  gram  each,  were  weighed 
out  and  treated  with  10  cc.  HC1  each  and  evaporated  to  dryness  to  render  Si02  insolu- 
ble, redissolved,  filtered,  and  washed  in  the  usual  way,  and  tbe  residues,  consist 
ing  of  carbon,  silica,  and  sand,  were  treated  as  follows : 

Two  residues  were  washed  from  the  filters  while  still  moist  into  a  platinum  dish, 
enough  Na2C03  added  to  make  about  a  10  per  cent  solution,  boiled  two  or  three  min- 
utes, decanted  through  the  same  filters,  and  the  residues  boiled  again  with  fresh 
Na.CO.3  solution  a  second  and  a  third  time.  The  residue  was  then  brought  upon  the 
filter  and  washed  with  hot  water,  then  with  a  little  dilute  HC1,  and  finally  with 
hot  water  again.  The  residues,  after  ignition,  weighed  0.0022  and  0.0020  gram, 
equivalent  to  0.44  and  0.40  per  cent  "  sand"  in  the  ash. 

Two  residues,  treated  in  a  similar  manner,  using  10  per  cent  XaOH  solution 
instead  of  lSTa-2C03  solution,  gave  0.0024  and  0.0018  gram  insoluble,  equivalent  to  0.48 
and  0.36  per  cent  '"sand"  in  the  ash. 

Two  residues  were  ignited  without  other  treatment  and  weighed  0.0659  and 
0.0655  gram,  equivalent  to  13.18  and  13.10  per  cent  of  "  sand  and  silica." 

The  first  of  these  residues  was  then  treated  as  before  described,  and  gave  0.0345 
gram  or  6.90  per  cent  insoluble  in  the  Na-2C03  solution,  and  upon  repeating  the  treat- 
ment 0.0284  gram  or  5.68  per  cent  still  remained. 

The  second  residue  was  treated  in  like  manner  with  10  per  cent  NaOH  solution, 
giving  0.0231  gram  or  4.62  per  cent  insoluble,  and  on  repeating  the  treatment  0.0181 
gram  or  3.62  per  cent  still  remained. 

These  results  show  that  the  silica  which  was  readily  soluble  before  ignition  in 
solutions  of  sodium  carbonate  or  hydrate  are  only  slowly  dissolved  when  the  silica 
has  been  ignited.  In  this  case  boiling  six  times  with  the  alkaline  solvent  failed  to 
effect  the  separation.  The  same  thing  is  evident  in  the  results  on  ash  sample  Xo.  4 
in  Table  II.  It  would  be  absurd  to  suppose  that  the  ash  really  contained  more  than 
5  per  cent  of  actual  sand  or  soil.  The  calculation  of  the  "pure  ash"  b  ased  on  any 
of  the  findings  of  "  sand"  reported  in  Table  II  would  have  been  entirely  erroneous. 

The  action  of  caustic  alkali  is  a  little  stronger  than  that  of  the  carbonate,  but  it 
would  probably  be  best  to  continue  the  use  of  the  carbonate  and  insist  that  the 
sep  aration  be  made  before  the  ignition  of  the  residue.  The  same  remark  will,  of 
course,  apply  to  this  determination  in  the  residue  from  a  soil. 

The  conclusion  to  be  drawn  is,  clearly,  that  the  separation  of  the  silica  ought  to 
be  effected  before  the  residue  is  ignited.  As  hydrate d  silica  still  retains  moisture 
after  drying  at  100  or  110c,  it  is  also  evident  that  the  carbon  determination,  depend- 
ing upon  the  loss  of  weight  of  the  siliceous  residue  after  drying  at  110-,  must  be 
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subject  to  a  considerable  error  when  the  residue  is  very  siliceous.  The  method  sug- 
gested by  your  reporter  for  trial  was  intended  to  obviate  these  difficulties,  but  was 
not  entirely  satisfactory.  However,  the  principles  above  stated  are  certainly  cor- 
rect, and  your  reporter  recommends  that  they  be  observed  in  any  scheme  of  analysis 
that  is  adopted  and  respectfully  presents  the  appended  sketch  of  a  method  of  ash 
analysis  for  your  consideration. 

THE    SOIL   ANALYSES. 

The  results  of  the  soil  analyses  show  wide  and  discouraging  differences  between 
the  findings  by  different  chemists,  though,  in  the  majority  of  instances,  the  dupli- 
cates reported  by  the  same  chemist  agree  closely.  The  only  determinations  in  which 
a  fair  agreement  has  been  obtained  are  those  of  the  total  insoluble  matter,  the 
ammonia  precipate,  and  the  nitrogen.  The  agreement  of  results  on  P2O5  by  the 
method  proposed  by  Mr.  Arthur  Goss  is  better  than  that  of  results  by  other  methods, 
but  the  number  of  results  reported  is  comparatively  few.  The  discrepancies  occur 
even  in  those  determinations  in  which  a  good  concordance  was  naturally  to  be 
expected,  as,  for  instance,  those  of  iron  and  lime.  These  wide  variations,  considered 
in  connection  with  the  comparatively  good  agreement  in  the  total  insoluble  mat- 
ter, seem  to  point  to  a  lack  of  uniformity  in  carrying  out  the  method  of  analysis 
after  the  soil  solution  has  been  obtained.  Your  reporter  has  not  concerned  himself 
so  much  with  the  method  of  analysis  of  the  soil  solution  as  with  that  of  the  diges- 
tion, or  bow  the  solution  is  to  be  obtained,  this  being  the  prominent  question  to  be 
decided  this  year.  Involved  with  this  question  is  that  of  the  material  of  the  vessel 
in  which  the  digestion  is  to  be  performed,  and  it  is  hoped  that  the  results  reported 
in  Table  VIII,  together  with  those  of  Snyder,  of  Minnesota,  who  made  a  series  of 
analyses  in  platinum  vessels,  may  put  an  end  to  the  doubt  that  seems  to  exist  in  the 
minds  of  some  by  showing  that  good  glass  is  fully  equal  to  porcelain,  and  probably 
somewhat  superior  to  it,  for  this  purpose.  The  comparison  of  poor  glass  and  porce- 
lain need  not  be  drawn,  as  in  these  days  there  is  no  excuse  for  using  anything  but 
the  best  in  this  kind  of  work.  Whether  glass  or  porcelain  be  used,  the  amount 
extracted  from  the  vessel  is  so  small  that  it  is  utterly  insignificant. 

METHOD    OF    DIGESTION. 

Your  reporter  had  to  consider  practically  three  methods  of  soil  digestion:  the 
beaker  method,  the  digestion  in  closed  vessels,  and  the  digestion  in  vessels  which 
were  open  to  the  atmospheric  pressure,  but  in  which  evaporation  is  reduced  to  a 
minimum  by  a  condensing  arrangement,  as  proposed  by  Snyder.  The  time  of  diges- 
tion also  entered  into  the  question  to  be  considered.  The  end  to  be  obtained  is 
uniformity  and  accuracy  of  results.  The  hasty  inspection  which  your  reporter  has 
been  able  to  make  of  the  results  herewith  tabulated  seems  to  show  a  distinctly 
greater  degree  of  uniformity  in  the  results  by  the  provisional  method  of  thirty-six 
hours'  digestion  in  closed  vessels  than  by  the  Hilgard  method;  also  more  uniformity 
in  the  two-hour  digestions  than  where  the  digestion  was  for  thirty-six  hours,  though 
in  this  case  we  have  not  so  many  results  for  comparison,  and  the  difference  may  be 
accidental. 

An  inspection  of  the  table  of  averages  will  show  that  the  range  of  variation,  while 
much  too  great  in  both  methods,  is  distinctly  greater  in  the  Hilgard  than  in  the 
Provisional  methed,  notwithstanding  the  fact  that  we  are  considering  more  reports 
by  the  latter  method  than  by  the  former.  Lack  of  familiarity  with  the  Hilgard 
method  can  hardly  be  the  cause  of  this,  as  some  of  the  largest  variations  are  found 
in  the  reports  of  those  who  should  be  most  familiar  with  the  method. 

These  differences  appear  even  in  the  determinations  of  insoluble  matter  and  the 
iron  and  alumina  precipitate,  which  are  the  determinations  best  calculated  to  show 
differences  dependent  on  the  digestion.     It  is  also  evident  that,  as  the  digestion  is 
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prolonged,  the  decomposition  of  silicates,  principally  of  alumina  and  potash,  contin 
ues,  as  was  pointed  out  by  the  reporter  for  1892.  In  some  cases  the  agreement  of  results 
of  different  methods  carried  out  in  the  same  laboratory  has  been  very  close.  A 
remarkable  instance  of  this  is  found  in  the  work  of  Snyder  and  Thompson,  of  Minne- 
sota, in  which  the  agreement  in  the  insoluble  matter  obtained  by  closed  digestion, 
beaker,  and  Snyder  flash  is  so  close  as  to  suggest  that  some  subsequent  treatment, 
possibly  a  slow  evaporation  of  the  acid  solution  upon  the  residue,  may  have  practi- 
cally reduced  the  three  series  to  one  method. 

The  main  points  in  the  argument  of  the  reporter  of  last  year  in  support  of  the 
beaker  method  of  digestion  seem  to  be:  (1)  in  covered  beakers  the  acid  is  soon 
brought  by  evaporation  to  constant  strength,  because  it  is  well  known  that  pure 
hydrochloric  acid,  when  evaporated  under  atmospheric  pressure,  tends  to  reach  a 
constant  strength;  (2)  the  action  of  HC1  of  sp.  gr.  1.115  on  soils  is  practically 
exhausted  after  five  days  and  is  practically  the  same  for  five  as  for  ten  days'  diges- 
tion; (3)  it  is  not  desirable  to  throw  out  of  comparison  with  our  work  the  great 
number  of  analysis  that  have  been  made  by  the  beaker  method,  and  fourth,  the 
results  of  the  beaker  method  have  been  successfully  interpreted  in  accordance  with 
agricultural  practice  and  experience. 

In  regard  to  the  first  point,  it  is  evident  at  once  that  the  conditions  in  the 
digestion  of  a  soil  are  not  the  same  as  those  attending  the  evaporation  of  pure  acid, 
unless  the  soluble  matter  of  the  soil  is  so  small  in  comparison  with  the  amount  of 
acid  used  that  it  may  be  regarded  as  nothing.  This  is  rarely  the  case,  unless  in  the 
sands  of  Florida  and  similar  regions.  As  soon  as  any  matter  is  dissolved  from  the 
soil  the  solution  becomes  less  capable  of  retaining  the  gaseous  HC1.  The  condi- 
tions, therefore,  instead  of  being  uniform  will  vary  with  the  amount  of  soluble 
matter  in  the  soil  and  the  amount  of  evaporation,  and  as  the  amount  of  evaporation 
during  five  days'  digestion  from  a  beaker  covered  with  a  watch  glass  is  by  no  means 
a  constant  quantity,  we  have  evidently  lost  control  over  one  of  the  conditions 
which  it  was  in  our  power  to  regulate.  To  throw  a  little  more  light  on  this 
point,  the  following  experiments  were  made,  with  the  assistance  of  Mr.  B.  C.  Keiser, 
of  the  Kentucky  State  College  laboratory,  to  determine  the  amount  of  free  HC1 
in  a  given  volume  of  the  acid  liquid  during  the  digestion  of  a  soil  by  different 
methods. 

This  determination  was  made  by  drawing  out  with  a  small,  accurate  pipette  two 
portions  of  1  cc.  each  from  the  solution  to  be  tested.  One  of  these  portions  was  neu- 
tralized with  normal  NaOH  solution,  the  result  being  put  down  as  "total  acidity;" 
the  other  portion  was  evaporated  to  dryness  on  the  water  bath,  taken  up  with  a 
little  water  and  evaporated  again  to  dryness,  then  taken  up  with  water  and  neutral- 
ized like  the  first  portion,  the  result  beiDg  put  down  as  "acidity  of  salts,"  or,  for  the 
sake  of  brevity,  "combined  acid;"  the  difference  gives  the  "free  acid."  In  one 
experiment  by  the  five-day  digestion  on  the  water  bath,  the  solution  was  tested  each 
morning,  except  on  the  fifth  day,  where  one  had  evaporated  too  low  to  admit  of  the 
portions  being  withdrawn.  In  the  other  experiments  the  test  was  made  only  at  the 
end  of  the  digestion.  The  figures  in  the  table  represent  the  number  of  cubic  centi- 
meters of  normal  NaOH  required  to  neutralize  1  cc.  of  solution.  One  cubic  centi- 
meter of  the  HC1,  sp.  gr.  1.115,  used  required  7.05  cc.  NaOH.  An  experiment  with 
CaC03  instead  of  soil  was  made  also,  and  this  is  included  in  the  table  for  further  illus- 
tration. The  results  show,  as  was  to  be  expected,  a  slight  gain  in  strength  at  first, 
never  reaching  that  of  the  original  acid,  followed  by  a  gradual  decrease  in  acidity 
as  the  evaporation  is  carried  further. 
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Table  X. 
STRENGTH  OF  ACID  DURING  SOIL  DIGESTION. 


Time  of  digestion. 


First     Second    Third    Fourth     Fifth         36 
day-       day.        day.        day.         day.     hours. 


Two  grams  of  soil  4-  20  cc.  HC1.  1.115  sp.  gr.,  in  por- 
celain "beaker,  covered  with  a  watch  glass,  heated 
about  twelve  hours  each  day  on  the  water  hath  -. 

f  Total  acid 

Soil  No.  2 s  Combined  acid.. 

i  Free  acid 

f  Total  acid 


cc.  all',    cc.  alk.    cc.  all:    cc.  alk.    cc.  all:   cc 


6.80 
.35 


6.90 
.45 


6.95 
.60 


6.35 


M 


Soil  No.  3 <!  Combined  acid. 

i  Free  acid 


6.90 
.35 


6.95 
.35 


6.95 

.50 


6.15 


6.35 


Soil  No.  5. 


f  Total  acid 

J  Combined  acid. 

I  Free  acid 


3.95 
.35 


6.90 
.  35 


7.00 
.15 


6.40 


6.40 


[  Total  acid 7.  00 

Soil  No.  2 \  Combined  acid .50 

I  Free  acid 


6.50 


f  Total  acid 

! 


Soil  No.  3 \  Combined  acid. 

Free  acid :. 


r.  oo 

.45 


Total  acid 


Soil  No.  5 i  Combined  acid 


6.90 
.45 


Free  acid 


a  li- 


ft grams  soil  2  —  50  cc.  HC1  in  an 
Erlenmeyer  flask  simply  cov- 
ered and  set  on  the  bath : 


5 grams  soil  2-50  cc.  HO  in  pres- 
sure bottle  in  the  water  bath. 


|  Total  acid 

J  Combined  acid. 


I  Free  acid 

f  Total  acid 

<j  Combined  acid. 

I  Free  acid 


5  grams  soil  2-50  cc.  HC1  in  Er-     [  Total  acid 

lenmeyer  flask  with  condensing   <|  Combined  acid. 


tube,  immersed  in  the  bath. 


Free  acid 


5  grams  soil  2 +50  cc.  HCL  in  Er-    j  Total  acid 

lenmeyer  flask  simply  covered  <|  Combined  acid. 


andimmersedtotheneckinbath.     ?ree  acid 


1  gram  CaC03+25   cc.  HC1  in  covered   porcelain 
beaker  on  water  bath : 

Free  acid 

Same  as  the  preceding  but  uncovered  until  about  15 
cc.  had  evaporated : 

Free  acid 

25  cc.  HC1  without  addition  in  covered    porcelain 
beaker : 
Free  acid 7. 15 


6.35 


5.60 


7.13 


7.13 


7.15 


*  All  evaporated. 
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In  regard  to  the  second  point,  while  our  results  do  not  cover  a  period  of  digestion 
longer  than  five  days,  it  appears  that  for  the  times  of  digestion  examined  the  action 
of  the  acid  upon  the  silicates  continues,  aud  there  is  no  reason  that  there  is  a  limit 
upon  this  action  within  the  period  of  five  days.  The  figures  referred  to  by  the 
reporter  of  last  year  in  support  of  his  position  (Am.  Jour.  Science,  Jan.  1874,  p.  20) 
can  hardly  be  considered  as  supporting  it  unless  we  are  willing  to  admit  that  the 
experimental  errors  of  the  method  employed  are  very  considerable.  For  example, 
the  total  insoluble  matter  found  after  one  day's  digestion  was  85.57  per  cent,  and 
after  three  days,  83.84  per  cent,  showing  that  1.73  per  cent  of  the  original  soil  had 
been#dissolved  as  a  result  of  the  second  and  third  day's  digestion.  On  the  fourth 
day  the  total  insoluble  matter  was  83.50,  and  on  the  fifth  day,  82.83  per  cent,  show- 
ing that  0.67  per  cent  of  the  original  soil  had  been  dissolved  as  the  result  of  the  fifth 
day's  action,  or  more  than  a  third  as  much  as  was  dissolved  in  the  former  period  of 
two  days.  The  residue  reported  as  obtained  by  ten  day's  digestion,  however,  is  82.73 
per  cent,  practically  the  same  as  obtained  by  five  days'  digestion.  A  similar  com- 
parison of  the  amounts  of  u  soluble  bases"  reported  shows  that  during  the  fifth  day 
of  the  digestion  about  one-fourth  as  much  was  dissolved  as  in  the  period  of  two  days 
between  the  first  and  third  days,  and  that  by  ten  days'  digestion  the  same  amount  of 
bases  was  dissolved  as  by  three  days'  digestion.  The  plain  construction  to  be  placed 
upon  these  figures  is  that  the  experimental  errors  of  the  method  were  sufficient  to 
obscure  the  solvent  action  that  was  actually  taking  place. 

In  regard  to  the  third  point,  it  does  not  seem  impossible  to  establish  a  basis  of  com- 
parison between  any  method  yielding  fairly  uniform  results  and  the  results  of  the 
beaker  method,  and  this  should  certainly  not  bar  us  from  the  adoption  of  a  method 
that  would  yield  concordant  results  in  the  hands  of  different  chemists.  Your  reporter 
does  not  desire  to  depreciate  in  the  least  the  value  of  the  work  that  has  already  been 
done.  On  the  contrary,  he  desires  to  place  himself  on  record  as  holding  in  the  highest 
appreciation  the  work  of  the  pioneers  of  soil  analysis  in  this  country.  But  theirs 
was  the  work  of  pioneers  and  the  difficulties  in  their  way  were  similar  to  those  that 
pioneers  in  every  field  have  met  and  overcome  according  to  the  limited  means  at  their 
disposal.  It  is  our  duty  to  cultivate  with  the  best  of  modern  appliances  the  fields 
which  they  have  opened,  and  we  would  be  very  remiss  if  we  did  not  constantly 
amend  our  methods  until  they  were  brought  to  the  greatest  degree  of  refinement 
consistent  with  our  present  knowledge.  Lastly,  in  regard  to  the  matter  of  inter- 
pretation of  results,  it  is  self-evident  that  the  more  concordant  the  results  are  among 
themselves  the  more  readily  will  they  be  interpreted  and  the  more  surely  will  the 
conclusions  reached  be  in  accordance  with  actual  practice.  If  the  system  of  inter- 
pretation is  a  true  one,  the  elimination  of  experimental  errors  will  certainly  involve 
no  change  in  that  system. 

In  view  of  all  the  considerations  brought  out,  your  reporter  does  not  consider  it 
advisable  to  adopt  the  beaker  method  of  digestion,  nor  the  method,  as  a  whole,  pro- 
posed by  the  reporter  of  last  year.  Nor  does  he  think  the  digestion  under  pressure 
should  be  adopted,  on  account  of  the  uncertainty  introduced  by  possible  variations 
of  pressure  when  the  digestion  is  carried  on  in  closed  vessels.  He  is  of  the  opinion 
that  the  principle  of  digestion  under  atmospheric  pressure  with  prevention  of  evap- 
oration and  with  definite  limits  of  time,  temperature,  and  strength  and  amount  of 
acid,  is  the  one  best  calculated  to  give  uniform  results.  These  conditions  obtain  in  an 
apparatus  similar  to  that  devised  by  Snyder,  of  Minnesota,  though  the  condenser  is 
superfluous,  as  a  simple  tube  of  hard  glass,  18to  24  inches  long,  will  answer  the  same 
purpose.  In  regard  to  the  time  limit,  your  reporter  considers  thirty-six  hours 
unnecessarily  long,  as  giving  opportunity  for  too  great  decomposition  of  silicates, 
and  suggests  ten  hours  as  a  convenient  limit.  Your  reporter  desires  therefore 
respectfully  to  recommend  that  the  above  principles  be  incorporated  in  any  method 
of  soil  digestion  adopted  by  this  association. 
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MOISTURE   DETERMINATION. 

The  question  of  moisture  determination  is  an  important  one  in  the  analysis  of 
soils,  as  of  the  other  substances  with  which  we  are  concerned,  for  the  reason  that  it 
is  desirable  that  our  results  be  calculated  upon  the  substance  in  a  uniform  and 
definite  condition  of  dryness.  The  constant  basis  adopted  by  this  association  in 
most  cases  is  that  of  the  substance  dried  at  the  temperature  of  boiling  water — 
meaning  not  100°  C.  as  determined  by  the  thermometer,  but  the  temperature  actually 
obtained  iu  a  vessel  surrounded  by  water  kept  briskly  boiling.  There  seems  to  be 
no  reason  why  the  same  course  should  not  be  followed  in  the  case  of  soils,  though 
we  are  met  with  the  statement  that  some  clayey  soils  continue  to  lose  weight  at  this 
temperature  for  many  days,  and  the  reporter  of  last  year  adopts  the  arbitrary  pro- 
cedure of  drying  for  twenty  to  thirty  minutes  at  200°  in  a  current  of  air.  The  above 
statement  is  entirely  opposed  to  your  reporter's  experience,  and  is  not  in  accordance 
with  the  practice  of  the  late  Dr.  Robert  Peter  in  his  work  on  Kentucky  soils. 
More  than  twenty  years  ago  Dr.  Robert  Peter  discontinued  the  practice  of  drying 
soils  at  200°,  as  yielding  no  certain  result,  and  stated  the  results  of  his  analyses 
upon  the  soil  dried  in  the  water  oven. 

In  order  to  test  the  matter  upon  the  soils  now  before  this  association,  your 
reporter  made  the  following  experiments : 

Time  required  for  drying. 

[Two  grams  of  soil  in  watch  glasses  were  first  exposed  twenty-four  hours  to  an  atmosphere  saturated 
with  moisture,  and  tben  dried  in  a  paraffin  oven  at  195-204°  for  successive  periods  of  two  to  four 
hours,  cooling  in  desiccator  and  weighing  after  each  period.  The  results  are  given  in  per  cent  of 
the  air-dried  soil.] 


Experiment  No.  1. 

Number  of  hours  in  each  period 
Soil  sample  No.  2,  lost 

3,  lost 

5,  lost 

Experiment  No.  2. 

[Number  of  hours  in  each  period 
Soil  sample  No.  2,  lost 

3,  lost 

5,  lost 


3 

3 

2 

3 

2 

3 

4 

4.235 

.700 

.285 

.355 

.120 

.175 

.135 

3.255 

.480 

.195 

.145 

.095 

.120 

.100 

2.415 

.125 

.090 

.000 

3 

3 

2 

2 

2 

3 

4 

4.580 

.570 

.260 

.140 

.160 

.265 

.165 

3.320 
2.300 

.515 
.225 

.200 
.070 

.035 
.015 

Total. 
6.005 
4.390 
2.630 

Total. 
6.140 
4.070 
2.610 


[Two  grams  of  soil  were  first  exposed  twenty-four  hours  to  air  saturated  with  moisture,  then  dried  on 
watch  glasses  in  a  water  oven  kept  constantly  boiling  for  successive  periods  of  four  hours  each, 
cooling  in  desiccator  after  each  period.    Results  are  given  in  per  cent.] 


Four -hour  periods. 

First. 

Second. 

Third. 

Fourtb. 

Total. 

2.350 
1.835 
1.490 

.115 
.110 
.070 

J.030 
1.050 

J.020 

'.030 
].020 
J.030 

2.405 

3 

1.875 

5 

1  510 

1  The  soil  gained  weight  in  the  last  two  periods.     Tbe  total  indicates  the  greatest  loss  observed, 
diminished  by  the  gain  in  the  third  and  fourth  periods. 


The  results  show  that  soil  No.  2  was  still  losing  weight  at  200°  even  after 
twenty  hours  drying,  but  reached  a  practically  constant  weight  in  the  water  oven 
within  eight  hours.  Soil  No.  5  is  a  clayey  soil,  containing  a  comparatively  small 
amount  of  humus.  Other  trials  in  which  the  soil  was  dried  four  hours  in  the  water 
oven,  weighed  and  dried  again  for  periods  of  two  hours,  showed  that  constant  weight 
was  obtained  in  six  hours'  drying. 
5556— Xo.  43 4 
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It  seems  reasonable  to  suppose  that  soils  containing  humus,  subject  to  decompo- 
sition at  high  temperatures,  and  chemical  hydrates,  which  lose  water  the  more 
rapidly  the  higher  the  temperature,  but  are  not  completely  dehydrated  at  tempera- 
tures short  of  ignition,  would,  in  the  nature  of  the  case,  be  more  likely  to  reach  a 
constant  weight  within  a  reasonable  time  at  100°  than  at  200°,  and  this  view  is  sus- 
tained by  the  figures  obtained  in  the  present  instance.  Dr.  deRoode,  of  West  Vir- 
ginia, in  his  report,  makes  the  same  observation  in  the  case  of  soils  Nbs.  2  and  3, 
and  states  that  he  found  it  impossible  to  reach  constant  weight  by  drying  at  200°, 
but  that  drying  in  the  water  oven  was  satisfactory.  Your  reporter,  therefore, 
desires  to  recommend  that  the  moisture  in  the  air-dried  soil  sample,  as  prepared  for 
analysis,  be  determined  by  drying  a  weighed  portion  to  constant  weight  in  the 
water  oven,  and  that  the  results  of  analyses  be  calculated  upon  the  soil  in  this  dry 
condition.  It  is  not,  of  course,  claimed  that  we  drive  off  in  this  way  all  the  moist- 
ure, but  we  probably  do  drive  off  all  that  is  not  chemically  combined,  and  we  cer- 
tainly arrive  at  a  nearly  constant  and  definite  condition  of  dryness,  which  is  the 
end  to  be  attained. 

Only  two  chemists  reported  on  humus,  as  follows  : 

Humus  determination. 


Thomp- 
son. 

Jaffa. 

„                     .-,     -,                                                                                   r  Soil  No.  2.... 

Per  cent. 
1.925 
1.475 
2.210 
2.010 
1.805 
1.  520 

Per. cent. 
2.43 

1  Soil  No.  3 

Grandeau  method  modified  by  Harry  Snyder \  _  .,  _T  '    "" 

1.83 

„                   ,                                                                                               (Soil  No.  2.... 

Huston  and  McBryde  method i  „ 

(  Soil  No.  3 

The  determinations  by  Mr.  John  Thompson  were  reported  in  duplicate,  the  dupli- 
cates being  very  close  in  each  instance.  In  the  absence  of  more  comparative  data  it 
is  hardly  proper  to  propose  either  of  these  methods  for  formal  adoption  by  the 
association,  but  the  modifications  of  the  Grandeau  method  devised  by  Huston  and 
McBryde  and  by  Snyder  recommend  themselves  strongly  to  our  attention  as  being 
more  easily  carried  out  and  more  accurate  in  their  results  than  the  original  Gran- 
deau method. 

PHOSPHORIC   ACID  DETERMINATION. 


The  very  startling  variations  m  the  amounts  of  phosphoric  acid  reported  by  differ- 
ent chemists  are  in  the  nature  of  a  surprise.  It  is  hardly  to  be  supposed  that  they 
are  due  to  differences  in  the  digestion,  and  as  it  is  to  be  supposed  that  the  soil  solu- 
tions obtained  by  different  observers  were  fairly  uniform  in  their  content  of  P2O5, 
the  discrepancies  must  be  due  to  defects  in  the  method  of  determination.  Your 
reporter  has  not  had  the  opportunity  to  investigate  this  matter  sufficiently.  It 
would  seem  that  higher  results  are  obtained  from  HN03  solutions,  but  whether 
these  higher  results  are  the  correct  ones  does  not  yet  appear.  It  will  be  noticed 
that  the  results  by  the  Hilgard  method  are  frequently  higher  than  those  obtained 
by  the  same  observer  using  the  Provisional  method.  This  is  a  matter  that  should  be 
thoroughly  studied  next  year. 

The  question  of  phosphoric  acid  remaining  in  the  siliceous  residues  also  needs  fur- 
ther investigation.  The  writer  obtained  very  perceptible  amounts  of  P2O5  from  the 
siliceous  residues  from  digestion  of  soils  Nos.  2  and  3  by  the  Provisional,  Hilgard, 
and  Goss  methods,  the  last  mentioned  being  the  smallest,  amounting  to  0.015  and 
0.022  per  cent  of  the  original  soils  Nos.  2  and  3,  respectively.  From  the  residues  of 
the  Provisional  methods  0.038  and  0.023  per  cent  was  obtained  and  from  the  residues 
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of  the  Hilgard  digestion  in  HIST03  quantities  varying  from  0.016  to  0.086  per  cent  of  the 
original  soil  were  ohtained.  It  was  clearly  shown  that  soil  which  had  been  strongly 
ignited  previously  to  the  digestion  could  not  be  thoroughly  exhausted  of  its  P2Os  by 
two  days'  digestion  in  HNO3,  and  even  after  several  days  in  concentrated  HC1  the  res- 
idue was  still  colored  with  Fe203  and  still  contained  P205.  It  is  probable  that  the 
P.205  in  the  residue  from  the  HC1  digestion  is  retained  by  the  humus,  and  this  may 
afford  an  argument  in  favor  of  destroying  the  organic  matter  of  the  soil  by  very 
moderate  ignition  previous  to  the  determination  of  P205,  but  unless  the  ignition  ia 
very  carefully  regulated,  a  more  serious  error  is  likely  to  be  introduced  by  render- 
ing the  ferric  and  aluminic  oxides  insoluble.  It  would  not  be  proper  to  leave  this 
subject  without  further  reference  to  the  method  of  Goss  for  rapid  determination  of 
P205. 

Besides  the  results  already  reported  the  writer  tried  this  method  on  some  other 
soils  with  results  as  follows : 


Soil  sample. 


No.  5.       2304.        2305.       2306 


P203,  Goss  method,  only  precipitated  at  65° 

P2O5,  Goss  method,  precipitated  rapidly 

P2O5,  by  Provisional  method 

K20  from  the  solution  prepared  as  in  Goss's  method  for  P205 
KoO,  Provisional  method 


Per  ct. 

0.091 
.064 
.105 


Per  ct. 
0.354 


Per  ct. 

0.380 


Per  ct. 
0.30! 


518 
513 


793 
723 


.353 


.630 


Mr.  Goss  obtains  in  No.  5,  0.086  by  his  method.  The  writer  obtains  better  results 
by  precipitating  with  molybdic  solution  in  the  usual  manner,  but  has  not  yet  suffi- 
ciently tried  the  method  of  rapid  precipitation.  The  method  of  solution  in  sul- 
phuric acid  is  capable  of  being  used  for  determination  of  other  constituents  in  soils, 
and  Mr.  Goss  is  now  at  work  in  this  direction.  It  is  highly  probable  that  a  rapid 
method  for  P205,  K20,  CaO,  Fe203,  and  total  N  could  be  devised  which  would  give 
Tesults  entirely  comparable  with  those  obtained  by  thirty-six  hours'  digestion  in 
HC1.  A  method  of  soil  analysis  consisting  in  attacking  the  soil  with  boiling  concen- 
trated sulphuric  acid  and  mercuric  oxid,  and  the  determination  of  iron,  phosphoric 
acid,  potash,  and  nitrogen  in  the  solution,  has  been  proposed  by  MM.  E.  Aubin  and 
L.  Alia  (Encyclopedic  Chimique  de  M.  Fremy,  Tome  iv  (par.  A.  Miintz)  p.  174,  Paris, 
1888).  They  set  out  with  the  following  propositions  in  regard  to  the  action  of  boil- 
ing H2SO4  on  soils : 

(1)  The  organic  matter,  in  presence  of  mercury  as  in  the  Kjeldahl  method,  will  be 
completely  destroyed  at  the  end  of  one  hour. 

(2)  The  clay,  properly  so  called,  will  be  completely  decomposed  at  end  of  two  hours. 

(3)  The  calcareous  materials  will  be  quickly  transformed  into  sulphate  of  lime. 

(4)  The  siliceous  materials  will  be  slightly  attacked  at  first,  and  the  action  of  the 
acid  will  not  increase  sensibly  in  two  hours'  contact. 

Following  from  these  premises  they  hold  that,  by  causing  boiling  sulphuric  acid  to 
act  upon  a  soil  for  three  hours,  they  can  extract  all  the  elements  of  fertility  that  it 
is  capable  of  furnishing  to  plants  during  a  long  period,  and  the  resources  of  a  soil 
in  elements  of  fertility  can  thus  be  quickly  determined. 

It  is  claimed  that  the  method  yields  much  more  uniform  results  in  different  hands 
than  do  the  older  methods  of  treatments  with  HC1  or  HNO3. 

AVAILABLE   P205  AND  K20   IN   SOILS. 


Attention  is  here  called  to  the  urgent  need  of  working  out  methods  for  determin- 
ing the  availability  of  plant  food  in  the  soil.  The  recent  work  of  Dyer  upon  the 
Rothamsted  soils  by  the  use  of  1  per  cent  citric  acid,  seems  to  have  been  in  a  meas- 


52 

ure  successful.'  Your  reporter  strongly  recommends  that  a  study  of  methods  for 
this  purpose  on  the  lines  followed  hy  Deheraiu  and  Dyer  in  Europe  and  pointed  out 
also  hy  Dr.  Kastle  in  a  paper  to  he  presented  to  this  association,  he  given  a  promi- 
nent place  in  our  work  next  year.  The  methods  for  what  may  he  called  the  total 
resources  of  a  soil  need  perfecting,  hut  we  need  also  methods  hy  which  results  cor- 
responding to  the  known  results  of  field  experiments  may  be  obtained,  and  the 
writer  believes  that  such  methods  should  be  based  upon  a  study  of  the  action  of 
dilute  vegetable  acids  or  solutions  of  acid  salts,  especially  oxalates,  citrates,  and 
tartrates  upon  soils  of  known  agricultural  capabilities. 

SIEVE    TO    BE   USED   IN   PREPARING   THE    SAMPLE   FOR   ANALYSIS. 

Your  reporter  favors  the  adoption  of  the  I  mm.  sieve  as  recommended  by  the 
reporter  of  last  year.  This  is  in  harmony  with  the  system  of  mechanical  analysis 
of  Dr.  Hilgard,  which  has  just  claims  to  be  regarded  as  a  standard  method.  The 
only  positive  evidence  bearing  on  this  question  brought  out  in  the  work  this  year  is 
the  fact  that  the  iron  gravel,  or  "  shot  iron  ore, "removed  from  soils  Nos.  2  and  3  by  the 
•J  mm.  sieve  was  found  to  contain  1.923  and  2.117  per  cent  P;03,  respectively.  As  the 
amount  of  gravel  removed  in  each  case  was  2.00  and  4.33  per  cent,  it  appears  that 
the  per  cent  of  P;Oo  in  the  soil  would  have  been  0.038  and  0.084  per  cent  higher  in 
each  case  if  the  1  mm.  sieve  had  been  used  instead  of  the  ■£  mm.  The  per  cent  of 
iron  would  also  have  been  increased.  These  soils,  however,  are  exceptional  in  this 
respect,  as  in  most  soils  the  materials  removed  would  have  been  mainly  siliceous. 

MECHANICAL   ANALYSIS. 

In  the  absence  of  any  cooperative  work  it  would  not  be  proper  to  offer  a  recom- 
mendation, but  the  well-known  and  carefully-worked-out  method  of  Dr.  Hilgard 
possesses  just  claims  to  be  regarded  as  the  standard  method,  while  the  Beaker 
method  of  Osborne  presents  itself  as  a  suitable  Alternate  method  for  those  who  do 
not  care  to  undertake  the  more  complicated  process  of  elutriation. 


THURSDAY— AFTERNOON  SESSION, 

The  convention  resumed  its  sitting  at  1 :45  o'clock,  and  Mr.  Peter 
continued  the  reading  of  Ms  report  on  soil  and  ash  analysis. 

Mr.  Patterson  said  that  Mr.  Nolan,  representing  the  American  Fer- 
tilizer Company,  would  like  permission  to  employ  a  stenographer  to 
take  notes  of  the  discussions  in  the  association  for  the  purpose  of  pub- 
lishing them  in  his  journal,  and  suggested  that  permission  be  given 
therefor. 

The  presiding  officer  stated  that  no  formal  action  in  such  matters 
was  necessary.  The  meeting  was  open,  and  anyone  had  the  privilege 
of  taking  notes  who  desired  to  do  so. 

At  the  conclusion  of  his  report  Mr.  Peter  stated  that  he  had  in  his 
possession  some  papers  relating  to  soil  analysis  and  he  would  like  to 
call  attention  to  those  papers  and  present  an  abstract  of  them  and 
that  the  papers  would  be  printed  in  full. 

The  presiding  officer  said  that  Mr.  Peter  could  use  his  judgment  in 
regard  to  the  parts  of  the  papers  which  he  would  present  himself  and 
the  parts  which  he  would  leave  for  publication. 

Mr.  Peter  then  presented  the  following  papers: 

*  Journal  of  the  Chemical  Society  (London),  March,  1894. 
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ON  THE  ACTION  OF  OXALIC  ACID  UPON  PHOSPHATES,  SILICATES,  AND 

SOIL. 

J.  H.  Kastle,  Paul  Marvin,  J.  C.  Calvert. 

In  view  of  the  fact  that  oxalic  acid  and  its  salts  occur  so  widely  and  abundantly 
in  many  kinds  of  plants,  it  occurred  to  one  of  us  (Kastle)  that  it  would  not  he  with- 
out interest  to  study  the  action  of  this  acid  upon  mineral  substances,  particularly 
those  which  through  their  disintegration  in  the  soil  furnish  some  of  the  elements 
essential  to  plant  growth. 

In  view  of  the  rather  complex  nature  of  the  problem  here  {presented,  it  was  deemed 
advisable  to  confine  ourselves,  for  the  time  being  at  any  rate,  to  the  study  of  the 
action  of  oxalic  acid  upon  phosphates  and  silicates. 

An  examination  of  the  literature  upon  this  subject,  that  is,  of  such  as  was  at  our 
disposal,  revealed  that  no  great  amount  of  work  had  been  done.  Two  very  inter- 
esting communications  by  H.  Emmerling  *  are  about  all  that  we  have  been  able  to 
find  bearing  upon  this  subject,  save  a  very  brief  reference  by  Hilgard  to  the  unpub- 
lished results  of  his  assistant. 

The  first  communication  of  Emmerling  is  devoted  to  a  discussion  of  the  results  of 
his  study  of  the  action  of  dilute  oxalic  acid  upon  the  nitrates  of  calcium  and  the 
common  alkali  metals.  He  showed  conclusively  that  oxalic  acid  acts  upon  each  of 
these  nitrates  with  the  setting  free  of  nitric  acid  and  the  formation  of  the  corre- 
sponding  oxalates.  He  concludes,  therefore,  that  free  nitric  acid  must  be  present  in 
the  root  sap,  and  finds  this  fact  a  clue  to  the  explanation  of  the  formation  of  the 
many  various  complex  nitrogenous  compounds  within  the  plant  cell. 

In  his  second  communication  he  discusses  the  results  of  his  study  of  the  action  of 
dilute  oxalic  acid  upon  mineral  substances,  which  study  he  claimed  was  undertaken 
with  the  view  to  determine  the  action  of  the  acid  upon  the  insoluble  mineral  con- 
stituents of  the  soil.  He  selected  calcium  carbonate,  in  the  form  of  Iceland  spar, 
as  the  substance  with  which  to  make  the  preliminary  experiments  of  this  research. 
The  oxalic  acid  was  found  to  dissolve  varying  quantities  of  the  spar,  depending  on 
the  concentration  of  the  acid  and  imysical  conditions.  It  was  further  found,  and 
this  is  the  most  interesting  fact  observed,  that  the  action  of  the  oxalic  acid  was 
very  greatly  increased  by  the  presence  of  very  small  quantities  of  nitric  acid  in  the 
solution.  For  example,  he  brought  upon  equal  surfaces  of  Iceland  spar  750  cc.  of 
each  of  the  following  solutions : 

(1)  1-100(N.  oxalic  acid. 

(2)  1-5,000  N.  nitric  acid. 
1-100  N.  oxalic  acid. 


^  ^1 1-5,000  N.  nitric  acid- 
The  acids  were  allowed  to  act  upon  the  spar  seventy  hours.     At  the  end  of  that 
time  the  following  quantities  of  the  spar  were  found  dissolved: 

(1)  0.0040  gram. 

(2)  0.0060  gram. 

(3)  0.0240  gram. 

In  other  words,  the  combined  acids  dissolved  together  about  2.4  times  as  much  as 
did  the  two  acids  acting  singly. t  At  the  close  of  this  second  communication 
Emmerling  indicated  that  the  action  of  oxalic  acid  would  likewise  be  tried  upon 
phosx>hates;  but  so  far  as  we  have  been  able  to  discover  no  communication  from 
this  or  other  observers  has  ever  been  published  bearing  upon  this  subject. 

*Ber.,  5,  2,  780,  and  Ber.,  10,  1,  650. 

tFrom  a  purely  chemical  standpoint  the  acceleration  produced  in  the  chemical 
activity  of  one  acid  to  another  is  very  interesting,  and  it  is  our  purpose  in  the  near 
future  to  make  a  careful  study  of  this  problem. 
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In  fact,  judging  from  the  literature,  his  labors  seem  to  have  ended  with  the 
investigations  which  have  just  been  discussed. 

ACTION    OF    1-10  N.    OXALIC    ACID     UPON     SEVERAL     VARIETIES     OF     CALCIUM     PHOS- 
PHATES. 

As  stated  above,  the  wide  distribution  of  oxalic  acid  in  vegetable  tissues,  in  the 
form  of  its  calcium,  aud  acid  potassium  salts^  naturally  suggested  that  it  might  be 
one  of  the  natural  agents  for  the  conversion  of  insoluble  into  soluble  phosphates. 
Several  experiments,  therefore,  upon  natural  and  artificial  phosphates  were  con- 
ducted in  the  following  manner : 

A  portion  of  the  finely  powdered  phosphate  was  mixed  in  a  stoppered  flask  with 
the  required  quantity  of  a  1-10  N.  solution  of  oxalic  acid.  The  mixture  was  then 
allowed  to  stand  for  some  time,  shaking  at  intervals  so  as  to  insure  intimate  contact 
between  the  phosphate  and  fresh  portions  of  the  acid.  After  standing  for  the 
desired  length  of  time,  the  mixture  was  filtered  upon  a  dry  filter  and  an  aliquot  part 
taken,  in  which  the  extent  of  the  decomposition  of  the  phosphate  was  determined 
by  titrating  the  oxalic  acid  remaining  in  soluble  form  with  a  standard  solution  of 
permanganate,  or  by  a  gravimetric  determination  of  the  quantity  of  phosphoric  acid 
in  the  solution. 

The  following  are  the  results  obtained : 

Table  No.  1. — Action  of  1-10  X.  oxalic  acid  on  phosphates. 


Num- 
ber of 
experi- 
ment. 


Name  of  phosphate. 


1  \  Bone  ash 

2  !  Precipitated  calcium 

phosphate 

3  ,  Florida  phosphate 

4  I  Apatite  


Quantity  of  Quantity  of  Number  of 

calcium  in  !  phosphate    cc.  1-10  N. 

phosphate    used  in  ex-   oxalic  acid 

present.1      periment.  used. 


Time. 


Per  cent. 

Grams. 

86.57 

1 

100 

1.033 

36.5 

1. 2967 

91 

1.1231 

Hours. 

lb 


100 
100 
100 


Number  of 
cc.  potas- 
sium per- 
manganate 
used. 


72 


(2) 


Percent- 
age de- 
composi- 
tion. 


13.44 

80.7 
93 


1  Quantity  of  calcium  phosphate  in  phosphate  used. 

2  In  experiments  1  and  2  the  phosphoric  acid  was  determined  gravimetrically. 

These  results  are  interesting  chemically  as  showing  how  greatly  a  reaction  is 
influenced  by  differences  in  solubility  of  the  reacting  substances,  even  though  that 
difference  be  but  small,  and  they  certainly  can  leave  no  room  for  doubt  that  it  is 
partly  by  the  action  of  the  oxalic  acid  of  the  root  sap  upon  the  earthy  phosphates 
that  these  substances,  the  insoluble  phosj)hates,  are  converted  into  soluble  form. 

ACTION   OF   1-10  N.  OXALIC  ACID   UPON   THE    SILICATES    OF    CALCIUM  AND   POTASSIUM. 


The  ease  with  which  the  phosphates  were  decomposed  by  oxalic  acid  naturally 
suggested  that  the  silicates  of  calcium,  simple  and  mixed,  might  also  be  decomposed 
by  this  reagent.  In  order  to  determine  whether  or  not  such  a  decomposition  could 
take  place,  several  experiments  w7ith  different  silicates  were  conducted  in  much  the 
same  way  as  with  the  phosphates. 

It  should  be  said  in  this  connection  that  inasmuch  as  time  did  not  permit  a  com- 
plete analysis  of  each  of  the  silicates  employed,  the  average  composition,  as  given 
in  Dana's  Treatise  on  Mineralogy,  was  used  in  computing  the  required  quantity  of 
the  oxalic  acid  to  be  employed  in  each  case,  and  also  the  percentage  of  decomposi- 
tion from  the  quantity  of  oxalic  acid  remainiug  as  such  in  solution  at  the  end  of  the 
experiment.     The  quantity  of  oxalic  acid  usually  used  in  any  given  case  was  that 
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required  by  the  quantity  of  lime,  or  by  the  lime  and  other  basic  elements  of  the  sili- 
cate, except  the  aluminum  present  in  the  amount  of  mineral  used  in  the  experiment. 
For  example : 

Chabazite  contains,  on  an  average,  about  10  per  cent  of  the  oxides  of  calcium, 
sodium,  and  potassium  together;  hence,  16.8  cc.  1-10  N.  oxalic  acid  were  used  with  1 
gram  of  this  mineral. 

It  was  assumed  further,  in  calculating  the  extent  of  the  decomposition  of  the  min- 
eral from  the  quantity  of  the  oxalic  acid  remaining  in  the  solution  at  the  end  of  the 
experiment  in  soluble  form,  that  the  formation  of  calcium  oxalate  from  lime  present 
necessitated  a  complete  breaking  down  of  the  mineral  molecule. 

In  each  experiment  the  silicate  was  ground  to  a  fine  powder  and  introduced  into  a 
stoppered  flask  with  the  required  quantity  of  1-10 .N.  oxalic  acid  and  allowed  to  stand 
the  desired  time,  with  frequent  shaking.  Atthe  close  of  the  experiment  the  mixture 
was  filtered  through  a  dry  filter  and  an  aliquot  portion  titrated  with  a  standard 
solution  of  potassium  permanganate.  The  following  table  is  a  summary  of  the 
results  obtained  with  several  silicates  : 

Table  No,  2. — Action  of  1-J0  N.  oxalic  acid  on  silicates. 


No. 
of  ex- 
peri- 
ment. 


Name  of  sili- 
cate. 


Composition  of  sili- 
cate. 


Quantity 
of  silicate 
used  in  ex- 
periment. 


Number  of 
cc.  oxalic 
acid.1-10 
N.  used. 


Time. 


Number  of 
cc.  potas- 
sium per- 
manganate 
used. 


Percent- 
age de- 
composi- 
tion. 


Pectolite 

Apopbylite . 
Wernerite . . . 

Wollastonite 

Stilbite 

Cbabazite — 
Axinite  

Datolite 

Bytownite . . . 

Zoisite 


Ca,  Na,Si02 

Ca,X,Si02 

Ca,  Mg,  K,  Na,  Pe,  Al 

Si02. 
Ca,Si02 

Ca,Na,K,  Al,Si02... 
Ca,Na,K,Al,Si02... 
Ca,  Mg,  K,  Mn,  Fe,  Al 

Si02. 

Ca,  Boro-Silicate 

Ca,  Na,  Mg,  Fe,  Al, 

Si02. 
Ca,Mg,Fe,Al,  Si02.- 


Oram. 

1 

1 

1 


10 


75 
44 
62 

100 
13.1 
16.8 
35.7 

100 
30 

40 


Hours. 
100 

100 

100 


100 
100 
100 


100 
100 


cc. 
19.1 

3.96 

51.46 

18. 12 
10.48 
13.44 
33.55 

11.30 
24.6 


3.7 


The  filtrate  from  such  of  these  silicates  as  contained  the  one  or  both  of  the  com- 
mon alkali  metals  was  tested  for  these  elements  with  the  spectroscope,  and  in  every 
case  one  or  both  were  found  to  be  present. 

In  addition  to  the  experiments  tabulated  in  the  above,  a  few  were  made  with  the  feld- 
spar, the  results  of  which  seem  to  indicate  that  this  class  of  .mineral  isxemarkably  stable 
toward  oxalic  acid,  only  from  1  to  3  per  cent  being  decomposed.  The  results,  how- 
ever, obtained  in  the  study  of  these  substances  were  not  .altogether  satisfactory,  and 
further  work  is  necessary  to  determine  the  extent  of  the  decomposition.  The  extent 
of  the  decomposition,  however,  in  the  greater  number  of  the- cases  cited  above  is  cer- 
tainly remarkably  large  when  we  consider  the  stability  usually  ascribed  to  silicates, 
and  in  the  light  of  these  experiments  there  can  be  no  doubt  that  of  all  the  organic 
acids  in  the  plant  sap,  oxalic  is  by  far  the  most  powerful  in  its  action  upon  silicates 
as  well  as  phosphates.  It  should  be  said  further  that  these  results  have,  probably,  a 
still  deeper  significance  when  considered  in  the  light  of  certain  conclusions  of 
O.  L5w.  This  observer  .has  shown  that  oxalic  acid  and  its  soluble  salts  are  truly 
poisonous  to  the  chlorophyl  producing  plants,  and  he  has  reached  the  conclusion 
that  the  poisonous  action  of  the  oxalate  is  due  to  the  decomposition  of  a  calcium 
compound  of  the  nuclein  contained  in  the  cell  nuclei  and  chlorophyll  granules,  by  the 
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oxalic  acid  or  soluble  oxalate  -whereby  calcium  oxalate  s  formed.  The  breaking 
down  of  this  complex  calcium  compound  causes  a  destruction  of  that  all-important 
part  of  the  cell,  the  nucleus,  and  a  chemical  change  in  the  living  matter  of  the  cell. 
Hence  the  poisonous  effect:  and  hence,  inasmuch  as  oxalic  acid  seems  to  be  found 
necessarily  within  the  vegetable  cell  as  one  of  the  products  of  plant  metabolism,  it 
would  appear;  in  the  light  of  Low's  results,  that  the  acid  must  act  almost  immedi- 
ately either  upon  the* calcium  salts  already  present  in  the  tissues  of  the  plant  or  else 
upon  the  calcium  minerals  of  the  soil.  In  other  words,  there  seems  to  be  a  physi- 
ological as  well  as  a  chemical  reason,  if  any  distinction  can  be  drawn  between  them, 
for  the  rapid  action  of  oxalic  acid  upon  the  calcium  minerals  of  the  soil. 

Before  leaving  the  discussion  of  the  results  above  given  for  the  action  of  oxalic 
acid  upon  silicates,  it  might  be  well  to  state  that  they  are  given  only  as  closely 
approximate,  for  the  reason  that  they  are  open  to  two  sources  of  small  error.  First, 
the  composition  of  any  of  these  silicates  may  have  departed  somewhat  from  the 
average  composition  of  the  species;  and  secondly,  in  tbe  titration  with  potassium 
permanganate  any  sodium  or  potassium  oxalate,  which  might  have  been  formed  in 
the  case  of  those  mixed  silicates  containing  either  or  both  of  these  metals,  would 
have  used  up  some  of  this  reagent,  thereby  making  the  percentage  of  decomposition 
too  low.  Granting  both  of  these  sources  of  error,  it  may  be  said. that  the  results 
above  given  for  the  silicates  are  closely  approximate,  and  quite  sufficiently  accurate 
for  the  support  of  any  theories  that  have  been  based  upon  them. 

ACTION   OF    OXALIC   ACID    UPON    SOIL   AT    ORDINARY   TEMPERATURE. 

When  this  investigation  was  first  undertaken  it  was  the  intention  to  make  a  com- 
parative study  of  the  action  of  several  representative  acids,  mineral  and  organic, 
upon  the  soil.  Considerable  time,  however,  was  consumed  in  the  necessary  prelim- 
inaries of  such  an  investigation;  the  mistake  was. made  of  taking  quantities  of  soil 
and  acid  too  small  for  the  subsequent  determination  of  the  potash  and  phospboric 
acid  liberated,  so  that  finally  it  became,  necessary  to  confine  our  attention  to  only 
one  of  these  acids.  Oxalic  acid  was  chosen  for  much  the  same  reasons  that  it  was 
used  upon  those  substances. 

The  several  quantities  of  dilute  acid  and  soil  given  in  Table  No.  3  were  brought 
togetln  r  in  large  glass-stoppered  bottles  and  the  mixture  allowed  to  stand  for  one 
month,  at  ordinary-temperature,  with  frequent  shaking.  It  could  easily  be  seen  that 
action  was  taking-place;  the  solutions  became  bright  yellow  in  color,  owing  to  the 
solution  of  the  iron  of  the.  soil,  while  the  specimens  of  soil  lost  their  original  yel- 
lowish brown  color,  becoming  gray  in  color.  In  the  following  table  (No.  3)  will  be 
found  a  summary  of  the 'results  of  these  experiments: 

Table  No.  3. — Action  of  oxalic  acid  upon  soil  at  ordinary  temperature. 


No.  of 
experi- 
ment. 

Quan- 
tity of 

soil 
used. 

Quantity 
of  oxalic  acid. 

•Time. 

Potash 
taken 
into  solu- 
tion. 

Phospboric 
acid  taken 
into  solu- 
tion. 

Remarks. 

1 
2 

Grams. 

200 

33£ 

3L.  1-10  N  ... 
5  L.  1-100  N... 

Month. 

1 

1 

Per  cent. 
0.06 

.14 

Per  cent. 
0.24 

.25 

By  the  Provisional  method,  treating 
with  HOI  36  hours,  this  soil   was 
found  to  contain  0.559  per  cent  pot- 
ash, 0.473  per  cent  phosphoric  acid. 

These  results  are  strictly  in  keeping  with  the  facts  already  communicated  with 
regard  to  phosphates  and  silicates,  and  certainly  go  to  show  that  the  presence  of  this 
acid  in  the  fluids  of  the  plant  is  an  important  factor  in  plant  nutrition.  It  is  believed 
further  that  these  results,  aside  from  theoretical  considerations,  have  their  practical 
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bearing  as  well.  First,  at  the  temperature  of  boiling  water  oxalic  acid  acts  so  rap- 
idly upon  the  phosphates  and  silicates  of  the  soil,  particularly  the  former,  that  it 
may  be  that  it  can  be  employed  successfully  in  soil  analysis  in  place  of  the  hydro- 
chloric acid  method,  which  is  now  used  provisionally,  and  which  certainly  consumes 
too  much  time  in  its  operation. 

The  following  experiment  looking  to  this  has  already  been  tried,  and  others  are 
now  in  progress,  the  mode  of  procedure  being  as  follows : 

Ten  grams  of  soil  are  heated  in  a  pressure  bottle  on  the  water  bath  with  100  cc.  of 
N.  oxalic  acid  for  six  hours.  At  the  end  of  that  time  the  bottle  is  opened,  its  con- 
tents filtered,  and  in  aliquot  j>ortions  of  the  filtrate  the  phosphoric  acid  and  potash 
are  determined  by  the  usual  methods. 

These  are  some  of  the  results  : 

Table  No.  4. — Action  of  oxalic  acid  upon  soils  at  higher  temperatures. 


No.  of 

experi-  No.  of  soil, 

merit. 


Quantity   Quantity  jTerrmera 

of  soil     of  oxalic     Time.        t^p 
used,      acid  used. 


Per  cent 


Per  cent 


poK.  *.••!*«*» 


tained. 


acid  ob- 
tained. 


Grams,  i      cc.N.      Hours. 
10  100  6 


1  Xo.1-25002 

2  No.2-2501 '  10  100 


a 

100 
100 


0.436 
.351 


3     Xo.3-2502 i  10  100  j  6  j  100  .268  .      .466 

. I ! j | I ! 

1  Two  of  these  soils,  No.  2-2501  and  No.  3-2502,  were  the  same  samples  furnished  the  association  this 
year  by  Dr.  A.  M.  Peter. 

2  The  soil  used  in  experiment  No.  1  was  the  same  as  that  used  in  the  experiment  given  in  Table  3, 
and  is  the  same  as  No.  3.  but  has  received  a  complete  fertilizer  every  year  for  six  years. 

Comparing  the  results  with  those  of  the  hydrochloric  acid  method  at  present  in 
use,  we  see  that  the  same  quantities  of  phosphoric  acid  are  removed  by  the  oxalic 
acid  method,  with  a  saving  of  five-sixths  of  the  time  required  by  the  Provisional 
method. 

The  potash  is  not  removed  as  readily  for  the  reason,  probably,  that  by  no  means 
all  of  the  potassium  exists  in  the  soil  in  the  form  of  a  mixed  silicate  with  calcium,  but 
in  other  silicates  as  well.  It  is  hoped  that  by  making  use  of  some  other  strong  acid, 
such  as  hydrochloric,  in  connection  with  the  normal  oxalic,  it  will  prove  possible  to 
determine  the  potash  as  rapidly  as  the  phosphoric  acid. 

Secondly,  the  knowledge  furnished  by  these  results  may  find  practical  application 
in  the  way  of  fertilizing  by  means  of  an  oxalate.  To  this  there  may  be  possibly 
two  objections.  First,  the  cost  of  oxalic  acid  and  its  soluble  salts  is  at  present  so 
great  as  to  preclude  its  use  for  this  purpose.  To  offset  this,  it  may  be  said  that  cer- 
tain common  plants  are  known  whose  roots  and  tissues  contain  such  quantities  of 
calcium  oxalate  that,  by  treatment  with  sulphuric  acid,  they  might  prove  efficient 
manures  by  supplying  not  only  oxalic  acid  but  nitrogen  and  gypsum  as  well;  and 
it  should  be  said  further  in  this  connection  that  our  knowledge  of  the  occurrence  of 
the  oxalates  in  plants  is  by  no  means  complete.  There  are  doubtless  a  vast  number 
of  rapidly-growing,  useless  plants,  weeds,  that  contain  these  substances  in  not 
inconsiderable  quantities;  and  which,  by  some  such  treatment  as  above  suggested, 
might  be  transformed  from  enemies  into  servants  for  cultivation. 

The  second,  most  apparent,  objection  which  might  be  urged  against  the  use  of 
these  substances  as  fertilizers  grows  out  of  their  poisonous  nature.  It  might  be  urged 
that  the  presence  of  soluble  oxalates  would  poison  the  growing  plant.  Such,  indeed, 
would  be  the  case  were  the  oxalic  acid  or  its  soluble  salts  to  exist  in  soluble  form  in 
the  soil.  This,  however,  could  hardly  happen,  for  it  has  been  shown  to  act  so  readily 
upon  the  mineral  matter  of  the  soil  that  it  could  scarcely  remain  in  soluble  form  for 
any  length  of  time.  In  fact,  it  is  upon  the  rapidity  of  its  action  that  would  depend 
altogether  its  efficiency  as  a  fertilizer,  and  by  spreading  it  upon  the  soil  a  month  or 
before  planting  the  crop  all  danger  of  this  kind  would  be  avoided. 
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At  some  early  date  in  the  future  it  will  be  our  purpose,  conjointly  with  Dr.  A.  M. 
Peter,  to  make  a  thorough  study,  through  pot  experiments  and  otherwise,  of  these 
several  points,  believing  that  the  interesting  nature  of  the  problem  will  justify  any 
and  all  study  that  may  be  put  upon  it. 

METHOD  FOB  THE  DETERMINATION  OF  PHOSPHORIC  ACID  IN  SOILS. 

By  Arthur  Goss. 

It  is  very  evident  to  all  who  have  done  work  in  soil  analysis  that  our  present 
methods,  and  especially  the  older  ones,  consume  entirely  too  much  time  for  practical 
purposes,  and  unless  they  can  be  very  materially  shortened,  soil  analysis  must  remain 
of  minor  importance.     The  following  method  is  offered  as  a  step  in  this  direction. 

Having  been  thoroughly  convinced  during  a  four-years'  almost  daily  experience  in 
the  analysis  of  commercial  fertilizers  in  the  Experiment  Station  of  Indiana,  during 
which  time  I  tried  nearly  all  the  standard  methods  for  the  determination  of  phos- 
phoric acid,  that  the  Kjeldahl  methods  were  by  far  the  most  satisfactory  for  P205  in 
fertilizers,  it  occurred  to  me  at  that  time  to  try  to  apply  the  principles  involved  in 
these  methods  to  the  determination  of  phosphoric  acid  in  soils.  Owing  to  the  lack 
of  time,  however,  it  is  only  within  the  last  year  that  I  have  been  able  to  give  the 
matter  attention. 

After  a  large  amount  of  preliminary  work,  I  have  succeeded  in  developing  a  method 
which,  I  think,  covers  about  all  the  requirements.  After  using  this  method  in  my 
own  laboratory  for  nearly  a  year  past  in  the  analysis  of  a  considerable  number  of 
soils  and  river  sediments,  and  securing  uniformly  satisfactory  results,  I  can  heartily 
recommend  it  as  an  accurate,  quick,  direct,  and  easily  manipulated  method. 

Lack  of  space  will  not  permit  a  discussion  in  this  paper  of  the  question  of  avail- 
ability. I  will  only  mention  the  fact  that  it  seems  to  be  generally  conceded  that 
plants  have  the  power  of  ultimately  taking  all  the  phosphoric  acid  out  of  soils  except 
a  small  amount,  and  not,  as  in  the  case  of  potash,  being  almost  totally  unable  to 
secure  much  that  may  be  present.  Consequently  the  question  of  ultimate  avail- 
ability does  not  enter  into  this  determination  to  such  an  extent  as  in  the  case  of 
most  others  usually  made  in  soils. 

In  giving  the  method  below,  I  have  gone  into  quite  minute  details,  as  it  is  well 
known  that  the  neglect  or  misapplication  of  minor  points  often  leads  to  incorrect 
results  in  analytical  work. 

MANIPULATION. 

Weigh  out  10  grams  of  the  air-dried  soil  which,  has  been  sifted  through  a  1-milli- 
meter sieve  and  transfer  to  a  pear-shaped,  straight-necked,  Kjeldahl  digestion 
flask,  which  has  been  marked  to  hold  250  cc.  (Note  1. )  Add  approximately  0.7  gram 
of  yellow  oxid  of  mercury  and  20  to  30  cc.  of  concentrated  sulphuric  acid,  as  for 
the  determination  of  nitrogen.  (Note  2. )  Thoroughly  mix  contents  of  flask  by  shak- 
ing; place  on  a  suitable  support  over  a  burner;  boil  for  one  hour;  cool  (cold  water 
can  notsafely  be  used) ;  add  about  100  cc.  of  water,  5  cc.  of  concentrated  hydrochloric 
acid,  and  2  cc.  of  concentrated  nitric  acid;  boil  gently  for  two  minutes  to  oxidize 
iron;  cool  (cold  water  can  safely  be  used) ;  make  up  to  volume  and  filter  through  a 
dry  folded  paper  until  perfectly  clear.  '  (Note  3.)  Transfer  100  cc.  of  the  filtrate  to 
an  ordinary  flask  of  about  150  cc.  capacity,  add  strong  ammonia  until  a  permanent 
precipitate  forms,  then  6  or  8  cc.  of  nitric  acid  to  dissolve  precipitate,  and  boil  until 
clear.  (Note  4.)  Keinove  flask  from  over  burner  and  let  cool  at  the  temperature  of 
the  laboratory  exactly  two  minutes.  (Note  5.)  Add  75  cc.  of  molybdate  solution; 
place  the  unstoppered  flask  in  an  open  water  bath  kept  at  a  temperature  of  80°  C. ; 
keep  neck  of  flask  above  water  in  bath  by  means  of  a  looped  string  attached  to  a 
support  above;  keep  flask  in  bath  15  minutes,  shaking  vigorously  four  or  five  times 
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while  in  bath;  remove  from  hath,  let  stand  10  minutes  to  allow  precipitate  to  settle, 
filter  through  a  9  cm.  No.  589  Schleicher  and  Schiill  paper,  or  other  equally  as  good, 
avoiding  too  strong  a  pressure  at  first ;  wash  flask  and  precipitate  thoroughly  with 
ammonium  nitrate  solution;  place  flask  in  which  precipitation  was  made  under  fun- 
nel, shut  off  pump,  and  close  all  valves  to  filtering  jar  to  form  an  air  cushion  and 
prevent  too  rapid  filtration;  »fill  paper  two-thirds  full  of  hot  water;  add  a  few  cubic 
centimeters  of  strong  ammonia ;  aid  solution,  if  necessary,  by  stirring  up  precipitate 
on  paper  with  a  small  glass  rod.  (Note  6. )  As  soon  as  yellow  precipitate  is  dissolved 
open  valve  to  filtering  jar,  but  do  not  turn  on  pump;  after  solution  has  all  passed 
through  rinse  paper  once  with  a  small  amount  of  hot  water;  after  the  last  portion 
has  passed  through  remove  flask  and  place  a  No.  1  lipped  beaker  under  funnel,  heat 
solution  in  flask  to  boiling  (Note7) ;  again  pour  solution  through  paper,  avoiding  use 
of  pump  at  first,  otherwise  loss  from  spattering  is  likely  to  ensue;  wash  out  flask  and 
paper  with  a  small  amount  of  hot  water  (the  total  filtrate' should  notexceed>50cc); 
add  hydrochloric  acid  to  contents  of  beaker-while  hot  until  yellow  color  appears, 
then  add  a  few  drops  of  ammonia  until  solution  clears,  cool,  add  5  cc.  of  filtered 
magnesia  mixture  from  a  burette,  drop  at  a  time,  with  constant  stirring ;  let  stand  15 
minutes,  add  20  cc.  of  strong  ammonia,  specific  gravity  0.90;  let  stand  over  night 
(Note  8),  filter,  wash  precipitate  with  dilute  ammonia,  dry,  ignite  intensely  over 
blast  lamp  for  ten  minutes,  cool  in  desiccator  twenty  minutes  and  weigh  Mg^P^C^ 
secured. 

Note  1. — Flasks  of  this  description  can  be  had  of  Eimer  &  Amend,  New  York,  already 
graduated,  at  little  additional  expense.  If  such  are  not  at  hand,  however,  it  is  an  easy 
matter  to  select  and  mark  some  of  the  small-sized  Kjeldahl  flasks  used  for  the  deter- 
mination of  nitrogen. 

Note  2. — Twenty  cubic  centimeters  of  acid  are  nearly  always  sufficient,  but  in  the 
case  of  unusually  finely  divided  clay  soils  containing  little  or  no  sand,  it  is  nec- 
essary to  use  30  cc.  to  prevent  caking  of  contents  of  flask.  In  doubtful  cases  20  cc. 
of  acid  should  first  be  added  and  at  the  end  of  five  or  ten  minutes  if  contents 
show  a  tendency  to  cake,  10  cc.  more  should  be  introduced. 

Association  of  Official  Agricultural  Chemists'  samples  Nos.  2  and  3  require  30  cc.  of 
acid. 

Note  3  — In  order  to  secure  a  clear  filtrate  it  will  usually  be  found  necessary  to 
pour  the  first  portion  of  the  filtrate  back  through  the  paper  three  or  four  times. 
The  filtrate  must  always  be  perfectly  clear. 

Note  4.—  In  the  case  of  many  soils  it  is  not  absolutely  necessary  to  oxidize  with 
hydrochloric  and  nitric  acid,  as  a  clear  solution  can  be  secured  at  this  point  without. 
In  the  case  of  some  soils,  however,  and  especially  subsoils,  the  solution  can  not  be 
cleared  up  even  by  prolonged  boiling  with  nitric  acid,  but  if  the  solution  has  been 
previously  oxidized,  a  clear  solution  can  be  secured  without  any  difficulty  whatever. 

Note  5. — In  the  case  of  soils  containing  a  large  amount  of  phosphoric  acid,  the 
phospho-molybdate  forms  too  rapidly  if  the  molybdate  solution  be  added  immedi- 
ately after  removing  from  -over  lamp,  in  which  case  it  is  very  apt  to  pass  through 
the  paper  in  filtering.  Molybdic  acid  is  also  liable  to  be  precipitated.  If  precipi- 
tated as  given  in  directions  the  precipitate  will  nearly  always  be  quite  granular, 
giving  a  clear  filtrate  in  nearly  every  instance,  if  good  paper  is  used. 

Note  6. — As  pointed  out  by  Hilgard,  akiininium  is  sometimes  -carried  down  with 
the  phosphoric  acid  upon  precipitating  with  molybdate  solution,  in  which  casesome 
of  the  phosphoric  acid  will  not  be  dissolved  in  the  treatment  with  ammonia.  This 
will  be  indicated  (1)  by  the  appearance  of  awhite  precipitate  upon  dissolving  the 
yellow  precipitate  in  ammonia;  and  (2)  by  the  difficulty  experienced  afterward  in 
washing.  If  such  a  precipitate  be  present  in  any  appreciable  quantity  proceed  as 
follows : 

After  washing  out  all  the  ammoniacal  solution  in  the  usual  manner;  place  a  small 
beaker  under  funnel,  close  all  valves,  fill  paper  one-third  full  of  hot  water,  add  the 
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same  amount  of  concentrated  hydrochloric  acid,  proceed  as  if  dissolving  phospho- 
molybdate  in  ammonia,  receive  final  solution  and  washings  in  flask  used  for  the 
former  precipitation  with  molybdate  solution,  add20cc.  of  strong  ammonium  nitrate 
solution,  neutralize  with  ammonia,  clear  up  solution  with  nitric  acid,  precipitate 
with  50  cc.  of  molybdate  solution  in  exactly  the  same  manner  as  before,  filter  off 
phospho-molybdate,  dissolve  and  add  to  first  portion.  In  case  a  second  precipitation 
is  necessary,  it  is  best  to  use  a  No.  2  beaker  to  receive  ammoniacal  filtrates. 

It  is  very  seldom  necessary  to  make  a  double  precipitation  as  above,  but  some- 
times it  is  absolutely  essential  to  do  so,  no  matter  how  annoying  it  may  be.  Nos. 
2  and  3  of  the  present  Association  of  Official  Agricultural  Chemists'  samples  furnish 
the  most  striking  examples  of  this  point  that  have  ever  come  to  my  notice. 

Note  7. — If  solutions  have  not  been  oxidized,  a  blue  color  is  sometimes  present  upon 
dissolving  the  yellow  precipitate  in  ammonia.  This  can  be  discharged  by  boiling 
the  ammoniacal  solution  for  a  minute  or  two  and  shaking  at  the  same  time. 

Note  8. — It  has  been  shown  that  very  little  precipitate  comes  down  under  the 
above  conditions  after  two  hours.  I  always  prefer,  however,  to  let  stand  over 
night.  If  results  are  required  sooner,  the  filtration  can  be  made  at  the  end  of  two 
or  three  hours  and  the  entire  determination  made  in  one  day. 

The  time  necessary  previous  to  precipitating  with  magnesia  mixture  is  usually 
about  three  and  one-half  hours.  In  case  a  double  precipitation  is  necessary,  about 
one  hour  in  addition  will  be  required.  It  is  to  be  understood,  of  course,  that  con- 
stant attention  is  not  required  all  this  time — for  example,  the  hour's  treatment  with 
sulphuric  acid  requires  practically  no  attention. 

REAGENTS. 

The  reagents  employed  are  the  same  as  recommended  in  the  Association«of  Official 
Agricultural  Chemists  reports  underFertilizers.  I  give  below  the  method  employed 
in  my  laboratory  for  their  preparation : 

1.  Molybdate  solution. — Dissolve  100  grams  of  molybdic  acid  in  417  cc.  of*ammonia, 
specific  gravity  0.96;  filter  the  solution  thus  obtained,  not  too  rapidly  and  with  con- 
stant stirring,  into  1,250  cc.  of  nitric  acid,  specific  gravity  1.20,  which  is  kept  cool 
while  the  ammonium  molybdate  is  being  added.  Keep  in  a  warm  place  for  three 
or  four  days  before  usiug. 

2.  Magnesia  mixture. — Dissolve  110  grams  of  crystallized  magnesium  chlorid  and 
280  grams  of  ammonium  chloride  in  water,  add'700  cc.  of  ammonia,  specific  gravity 
0.96;  make  up  to  two  liters  and  filter. 

3.  Strong  ammonium  nitrate  solution. — Dissolve  a  weighed  amount  of  ammonium 
nitrate  in  a  large  porcelain  dish  in  the  smallest  possible  amount  of  water  with  the 
aid  of  heat ;  make  up  so  that  each  20  cc.  will  contain  15  grams  of  ammonium  nitrate. 

4.  Ammonium  nitrate  for  washing. — Dissolve  800  grams  of  ammonium  nitrate  in 
water,  add  20  cc.  of  concentrated  nitric  acid;  bring  to  a  volume  of  8  liters  and  filter 
into  a  2-gallon  bottle. 

5.  Dilute  ammonia  for  washing. — One  volume  of  filtered  concentrated  ammonia  to 
six  volumes  of  distilled  water. 

In  working  up  this  method  the  following  points  received  attention : 

TIME   NECESSARY   FOR    SOLUTION   IN   SULPHURIC    ACID. 

The  following  soils  were  used  for  this  investigation: 

No.  62.  A  heavy  clay  loam  from  the  Rio  Grande  Valley,  locally  known  as  an 
"adobe  "  soil. 

No.  1725.  A  granular  clay  soil  from  post-oak  flatwoods,  Calloway  County,  Ken- 
tucky. 

No.  2131.  A  clay  soil  from  part  of  a  cultivated  field  near  Beard,  Kentucky. 
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Table  I. — Concerning  time  necessary  for  solution  in  sulphuric  acid. 


No.  of  soil. 

Hours 

digested. 

Per  cent  of 
P205. 

62 

\ 

0.132 

62 

H 

.132 

62 

5 

.131 

1725 

\ 

.054 

1725 

1 

.045 

1725 

4 

.051 

2131 

I 

.059 

2131 

1 

.065 

2131 

4 

.064 

By  referring  to  the  above  table  it  will  be  seen  that  practically  no  phosphoric  acid 
was  dissolved  out  of  these  soils  after  thirty  minutes.  This,  in  connection  with  the 
fact  that  I  have  been  able  to  secure  uniformly  concordant  duplicates  in  a  large  num- 
ber of  soils  by  treating  them  approximately  one  hour,  has  led  me  to  believe  that 
digestion  for  more  than  one  hour  is  quite  unnecessary. 

TIME   NECESSARY   TO    PRECIPITATE    PHOSPHO-MOLYBDATE. 

The  work  of  the  iron  chemists  has  clearly  demonstrated  that  a  small  amount  of 
phosphoric  acid  can  be  completely  precipitated  in  the  presence  of  much  iron  in  so 
short  a  time  as  ten  minutes  by  the  use  of  high  temperature,  large  excess  of  molybdate 
solution,  and  vigorous  shaking.  It  occurred  tome  that  the  same  principles  might 
be  applied  to  soils.     The  results  obtained  with  soil  No.  62  are  given  below: 

Table  II. 


No.  of  soil. 

Tempera- 
ture of 
bath. 

cc.  molyb- 
date 
solution. 

Minutes  in 
bath. 

Minutes 
to  settle. 

Percent 
P205. 

62 

°  C. 
80 

75 

5 

15 

0.135 

62 

80 

75 

5 

15 

.137 

62 

80 

75 

15 

15 

.137 

62 

80 

75 

30 

15 

.139 

62 

80 

75 

1  hour. 

15 

.142 

62 

80 

75 

2  hours. 

15 

.145 

62 

80 

75 

4  hours. 

15 

.134 

From  the  above  it  will  be  seen  that  practically  all  the  phosphoric  acid  was  thrown 
down  in  five  minutes.  The  very  slightly  higher  results  in  the  one  and  two  hour  diges- 
tions, if  they  can  be  attributed  to  anything  except  analytical  error,  and  I  feel  pretty 
safe  in  affirming  that  they  were  not  due  to  that  cause,  are  probably  due  to  the  fact 
that  those  precipitates  with  the  molybdate  solution  contained  a  slight  amount  of 
foreign  matter,  a  trace  of  which  may  have  been  weighed  up  with  the  phosphoric 
acid.  The  flasks  were  shaken  four  or  five  times  while  in  the  bath.  It  is  my  opinion 
that,  except  to  secure  a  granular  precipitate,  the  shaking  is  not  nearly  so  essential 
as  the  high  temperature  and  large  amount  of  molybdate  solution.  There  is  no  ques- 
tion in  my  mind  in  regard  to  the  completeness  of  the  precipitation  when  done  accord- 
ing to  the  scheme  previously  given.  I  have  yet  to  find  a  single  instance  in  which 
there  was  an \  evidence  to  the  contrary.  The  precipitate,  when  thrown  downinthia 
manner  is,  as  a  rule,  much  more  granular  and  easily  filtered  than  when  the  precipi- 
tation is  made  in  beakers  in  the  usual  manner. 
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CONCERNING  AMOUNT   OE    MOLYBDATE    SOLUTION   NECESSARY. 

As  is  pretty  generally  known,  in  the  presence  of  much  iron  and  aluminium,  it  is 
necessary  to  use  a  large  excess  of  molybdate  solution.  In  the  following  table  are 
given  the  results  secured  on  this  point.  The  solution  used  in  each  determination 
represented,  as  usual,  4  grams  of  soil. 

Table  III. — Concerning  amount  of  molybdate  solution  necessary. 


No.  of 
soil. 

Tempera- 
ture of 
bath. 

G-rams 
Fe203  and 
AI2O3  in 
eacn  solu- 
tion. 

Minutes 
in  bath. 

Minutes 
to  settle. 

cc.  molyb- 
date solu- 
tion. 

Appear- 
ance of  pre- 
cipitate at 
end  of  20 
minutes. 

Appearance 

of  precipitate 

at  end  of  24 

hours. 

Per  cent 
ofP205. 

62 
62 
62 

62 

62 
62 
62 
62 

°C. 

80 
80 
80 

80 

80 
80 
80 
80 

0.  5220 
.5220 
.5220 

.5220 

.5220 
.5220 
.5220 
.5220 

15 
15 
15 

15 

15 
15 
15 
15 

5 
5 
5 

5 

5 
5 
5 

5 

5 
15 
25 

35 

45 
55 
65 
75 

None 

None 

Slight  .... 

Normal . . . 

....do  

None 

Trace 

Slight  in  fil- 
trate. 

None    in  fil- 
trate. 
....do 

0.000 
.000 
.040 

.125 

.138 
.136 
.141 
.139 

....do  

....do 

....do  

....do  

....do  

.-.-do  

From  the  above  it  will  be  seen  that  in  the  case  of  this  soil  15  cc.  caused  no  pre- 
cipitate, that  it  required  between  35  and  45  cc.  to  cause  complete  precipitation,  and 
that  more  than  45  cc.  had  no  effect.  This  may  explain  why  Hilgard  has  recom- 
mended letting  the  precipitation  with  molybdate  solution  stand  "  at  least  twelve 
hours,"  as  he  recommends  the  use  of  but  20  cc.  of  what  I  understand  to  be  the  ordi- 
nary molybdate  solution.  The  conditions  of  course  are  different,  but  much  iron 
and  aluminium  is  undoubtedly  likely  to  be  present  in  both  cases. 

The  solutions  above  contained  an  amount  of  oxides  of  iron  and  aluminium  corre- 
sponding to  13.05  per  cent.  In  order  to  provide  for  soils  containing  more  of  these 
substances  than  the  above,  I  have  recommended  the  use  of  75  cc.  of  molybdate  solu- 
tion. This  large  excess  very  clearly  does  no  harm,  and,  in  all  probability,  hastens 
the  precipitation. 

CONCERNING  THE   ADDITION  OF   AMMONIUM    NITRATE  BEFORE    PRECIPITATING  WITH 

MOLYBDATE    SOLUTION. 

The  precipitations  in  No.  62,  Table  I,  were  made  in  beakers  and  stood  over  night, 
each  receiving  15  grams  of  ammonium  nitrate.  The  determinations  in  the  same  soil, 
Tables  II  and  III,  received  no  ammonium  nitrate,  but  yielded  results  very  slightly 
higher. 

Taking  these  facts  into  consideration,  together  with  the  fact  that  a  large  amount 
of  ammonium  salts  is  already  preseut,  it  would  seem  entirely  unnecessary  to  use 
ammonium  nitrate. 


CONCERNING  EFFECT  OF  AN  EXCESS  OF  NITRIC  ACID  WHEN  PRECIPITATING  PHOSPHO- 

MOLYBDATE. 

The  determinations  given  in  Tables  I,  II,  and  III  each  received  approximately 
6  or  8  cc.  of  nitric  acid  to  dissolve  the  precipitate  with  ammonia  when  passing  from 
the  sulphuric  acid  to  the  nitric  acid  solution  before  precipitating  with  molybdate 
solution.     Each  of  the  two  determinations  given  below  received  100  cc.  of  concen- 
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trated  nitric  acid.     The  solutions  and  method  of  precipitation  used  were  the  same 
as  that  used  for  the  work  in  Table  III. 


Ko  of  soil. 


cc.  of  ni-      Per  cent 
trie  acid.       of  P206. 


100 
100 


0.131 
.134 


From  this  it  will  be  seen  that  the  effect  of  a  heavy  excess  of  nitric  acid  is 
extremely  slight.  The  effect  of  the  excess  usually  employed  is  in  all  probability 
practically  nothing. 

CONCERNING  -THE  AMOUNT  OF  PHOSPHORIC  ACID  LEFT  UNDISSOLVED  UPON  DISSOLV- 
ING  THE   YELLOW   PRECIPITATE   IN  AMMONIA. 

The  present  Association  of  Official  Agricultural  Chemists'  samples  Nos.  2  and  3 
were  taken  for  this  investigation,  as  they  furnish  the  best  examples  of  this  point 
that  have  ever  come  under  my  notice.  The  precipitations  were  made  as  described 
in  the  scheme,  and  the  residues  insoluble  in  ammonia  were  treated  as  described  in 
note  6.     The  amount  of  P2O5  secured  from  the  residues  is  given  below : 


Sample  No 

Per  cent 
of  P206. 

2 
2 
3 
3 

0.053 
.047 
.039 
.036 

The  second  precipitate  was  almost  entirely  free  from  aluminium.  The  papers, 
after  the  treatment  with  HC1,  were  carefully  tested  for  phosphoric  acid,  but  failed 
to  show  a  trace. 

From  the  above  it  will  be  seen  that  in  the  case  of  these  soils  it  is  absolutely 
necessary  to  make  the  second  precipitation.  These  are  very  unusual  examples, 
however;  in  fact,  soils  containing  as  these  do  nearly  half  a  per  cent  of  P2O5  are 
very  rare.     In  nearly  all  ordinary  cases  a  second  precipitation  is  unnecessary. 

COMPARISON  WITH  OTHER  METHODS. 

Owing  to  the  large  amount  of  time  consumed  by  the  present  methods,  it  is  abso- 
lutely impossible  for  one  person  to  make  a  large  number  of  comparative  analyses 
in  any  reasonable  length  of  time.  Through  the  kindness  of  Prof.  A.  M.  Peter,  our 
present  reporter  on  soils,  and  owing  to  the  fact  that  I  had  some  samples  at  hand 
which  I  had  analyzed  eight  years  before  by  a  different  method,  I  have  the  following 
data  to  present : 

Sample  No.  1687  is  a  ''virgin  soil  from  crawfish  flats  of  Tennessee  Kiver  Valley., 
2  miles  below  mouth  of  Jonathan  Creek,  Marshall  County,  Ky." 

No.  1690  is  a  "virgin  soil  from  post  oak  flats  of  East  Fork  of  Clarks  River,  Marshall 
County,  Ky." 

No.  1700  is  a  "virgin  soil  of  the  first  bottom  of  Tennessee  River,  Calloway  County? 
Ky." 

No.  1725  has  already  been  described  in  connection  with  Table  I. 

No.  2130  is  a  "soil  from  a  cultivated  field  near  Beard,  Ky." 

No.  2131  is  "  from  poorer  part  of  same  field  as  No.  2130." 

No.  99  is  a  cultivated  clay  soil  from  Knox  County,  Ind. 

Nos.  123  and  124  are  clay  subsoils  from  the  same  locality  as  No.  99. 
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Xos.  1687  and  1725,  inclusive,  were  analyzed  by  Dr.  Robert  Peter,  for  the  Kentucky 
geological  survey,  by  the  method  extensively  used  by  himself  and  Hilgard. 

Xos.  2130  and  2131  were  analyzed  by  Prof.  A.  M.  Peter,  of  the  Kentucky  experi- 
ment Station,  by  the  present  Provisional  method  of  the  Association  of  Official  Agri- 
cultural Chemists. 

Xos.  99,  123,  and  124  were  analyzed  by  myself  by  the  method  given  in  Bulletin  No. 
10  of  the  Chemical  Division,  U.  S.  Department  of  Agriculture. 


Table 

rs 

T . — Showing  comparison  wi 

th  other  methods. 

M 

umber  of  samples. 

By  whom 

analyzed. 

Method  used. 

Per  cent 
of  P205. 

1687 

Bobt.  Peter 

0  136 

1687 

Goss 

114 

1690 

Robt.  Peter. . . 

113 

1690 

Arthur  Goss. 
Robt  Peter. . 

Goss 

.  101 

1700 

218 

1700 

Arthur  Goss. 
Robt.  Peter 

.264 

1725 

.076 

1725 

Arthur  Goss 
A.M.Peter  . 

.050 

2130 

.096 

2130 

.090 

2131. 

AM    Peter 

Kedzie 

Goss 

Richards  

.080 

2131. 

.065 

99... 

do 

.076 

99... 

do 

.080 

123.. 

do 

Richards  

Goss 

Richards  

Goss 

.072 

123.. 

do    

.086 

124.. 

do 

.109 

124.. 

do 

.109 

The  results  given  above  agree  quite  as  closely  as  could  be  expected  from  the  method 
of  comparison  used.  This  phase  of  the  work  can  probably  be  handled  better  by 
sending  the  same'samples  to  different  chemists,  as  is  done  through  the  Association  of 
Official  Agricultural  Chemists  reporters.  It  may  be  mentioned  here  that  results  of 
soil  analysis  are  very  often  reported  only  to  the  second  decimal  place. 

The  average  per  cent  of  P;05  for  the  nine  samples  given  above,  as  secured  by  the 
method  I  have  proposed,  is  0.107;  the  average  given  by  the  other  methods  is 
0.108.  This  fact  would  seem  to  be  very  suggestive,  even  admitting  the  considerable 
variation  in  two  or  three  cases.  In  regard  to  the  close  agreement  of  duplicates 
secured  by  this  method  in  individual  cases  there  can  be  no  doubt.  I  have  abundance 
of  evidence  on  this  point  in  my  laboratory  notebooks.  The  results  given  herewith  in 
connection  with  No.  62,  while  hardly  comparable  as  duplicates,  still  probably  present 
sufficient  evidence  on  this  point.  It  has  been  my  experience  that  the  difference 
between  strictly  comparable  duplicates,  from  the  start,  more  often  falls  within  the 
five  thousandth  of  1  per  cent  ;0.005  per  cent)  than  in  excess  of  that  amount.  A 
difference  of  anything  less  than  three  times  the  above  may  be  encountered  in  the 
case  of  the  present  Association  of  Official  Agricultural  Chemists'  samples  Nos.  2  and 
3,  but  should  certainly  not  exceed  0.015  per  cent  if  the  determinations  are  carefully 
made. 

Iwould  respectfully  request  that  the  method  be  tried  also  on  other  samples  than 
Xos.  2  and  3,  as  these  are  unusually  troublesome  to  work.  The  method  is.  however, 
by  far  more  satisfactory,  even  with  these  samples,  than  any  other  withm  my  knowl- 
edge. 
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A  NOTE  ON  THE  DIRECT  DETERMINATION   OF  POTASH  IN  THE  SOIL 

SOLUTION. 

By  Alfred  Meredith  Peter. 

In  the  usual  methods  of  separating  the  alkalies  in  soil  analysis,  bulky  precipitates 
have  to  be  separated  and  washed  and  large  amounts  of  ammonia  salts  are  to  be 
exjjelled,  involving  opportunities  for  serious  errors,  to  say  nothing  of  the  accumu- 
lation of  impurities  from  the  very  considerable  amounts  of  reagents  that  have  to  be 
used.  In  view  of  these  objections  it  occurred  to  the  writer  that  it  might  be  possi- 
ble to  separate  the  small  precipitate  of  K:P:C16  more  accurately  by  direct  treatment, 
and  that  by  this  means  a  great  saving  of  time  might  also  be  accomplished.  The 
experiment  was  first  made  on  three  soils  in  which  K20  was  being  determined  by 
the  Provisional  method.  To  an  aliquot  of  the  HC1  solution  of  the  soil  enough 
P:C14  solution  was  added  to  combine  with  all  the  potassium  chloride  present,  allow- 
ing only  a  slight  excess.  The  solution  was  then  evaporated  to  dryness  and  the  resi- 
due taken  up  in  the  usual  way  with  85  per  cent  alcohol  and  the  precipitate  filtered 
on  a  small  asbestos  filter,  washed  as  in  the  Lindo-Gladding  method,  dried  and 
weighed.  The  filters  were  reweighed  after  washing  out  the  precipitate  again  with 
boiling  water.  The  results  obtained  were  distinctly  higher  than  those  obtained  from 
the  same  solutions  by  the  Provisional  method,  but  were  close  enough  to  warrant  a 
repetition  of  the  experiment.  For  the  next  experiment  the  solutions  obtained  from 
soils  Xos.  2,  3,  and  5,  which  were  being  analyzed  for  this  association,  were  used. 
Aliquots  representing  1  gram  of  soil  were  evaporated  with  an  amount  of  PtCl,, 
equivalent  to  2  per  cent  of  K20  or  about  four  times  as  much  as  was  thought  to  be 
present.  In  this  case  the  beaker  was  removed  from  the  bath  as  soon  as  only  about 
a  drop  of  liquid  remained.  AVhen  perfectly  cold,  the  residues  were  treated  with  85 
per  cent  alcohol  as  before.  The  K;PtCln  was  in  a  beautifully  crystalline  condition. 
The  results,  as  compared  with  those  obtained  by  the  Provisional  method,  were  as 
follows: 

Per  cent  of  K20  obtained. 


Soil  sauap] 

e. 

2 

3 

5 

0.510 

0.480 

0.601 

By  direct  precipitation 

.458          .433 

.566 

A  repetition  of  the  same  experiment  on  aliquots  of  the  same  solution  representing 
2  grams  of  soil  and  using  94  per  cent  alcohol  for  taking  up  the  residue,  but  washing 
with  85  per  cent  alcohol  as  usual,  gave  slightly  better  results.  In  this  experiment 
also,  the  solutions  obtained  on  washing  out  the  K:PtCl6  from  the  filters  with  hot 
water  were  evaporated  with  a  little  more  PtCl4,  washed  and  reweighed  to  ascer- 
tain their  purity.     The  following  results  were  obtained : 

Per  cent  of  K20  obtained. 


By  Provisional  method 

By  direct  precipitation 

Same  redissolved  and  reprecipitated 


Soil  sample. 


0.510  ;  0.480 
.482  I  .446 
. 4G5  . 432 


0.601 
.586 
.546 


5556— No.  43- 
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For  want  of  time  no  more  work  was  done  on  the  method,  but  it  is  believed  that 
the  subject  is  worth  attention  on  account  of  the  ease  and  rapidity  with  which  the 
determination  is  made.  The  KjPtCls  is  obtained  in  good  crystals  and  is  readily 
cashed,  and  seems  to  be  practically  pure.  The  alcoholic  nitrate  sometimes  becomes 
turbid  very  soon  after  filtering,  especially  if  the  drying  has  been  carried  too  far,  but 
this  has  nothing  tc  do  with  the  results  if  the  filtration  is  made  quickly. 

At  this  moment  the  Assistant  Secretary  of  Agriculture  arrived  and 
was  welcomed  by  the  acting  president,  who  expressed  his  pleasure  in 
greeting  in  the  Assistant  Secretary  a  charter  member  of  the  association, 
and  one  who  had  done  so  much  for  its  usefulness  and  prosperity.  Mr. 
Dabney  said,  in  replying  to  the  acting  president's  greeting: 

I  thank  you,  gentlemen,  for  the  invitation  sent  me  to  be  present  at  your  meetings.  I 
certainly  feel  at  home  here.  I  remember  well  what  may  be  considered  the  first  meet- 
ing of  this  body,  which  took  place  at  Atlanta  in  May,  1884.  I  had  the  honor  to  serve 
as  the  secretary  of  that  assembly.  I  look  about  me  now  and  see  new  faces.  The 
men  who  were  active  at  that  meeting  are  represented  hereto-day  by  others.  Among 
those  who  were  at  Atlanta  I  recall  especially  that  Xestor  of  scientific  agriculture  in 
this  country,  Prof.  S.  W.  Johnson.  His  clear  views  and  well-considered  advice  did 
much  to  give  the  proceedings  their  value.  This  meeting  led  directly  to  the  one  in 
Philadelphia  in  September  of  the  same  year,  in  which  your  organization  took  its 
present  form.  My  interest  in  your  success  has  not  in  the  least  diminished  since  my 
retirement  from  active  participation  in  your  deliberations,  a  retirement  which  has 
been  caused  solely  by  the  pressure  of  other  duties.  I  rejoice  at  your  continued  pros- 
perity and  usefulness.  I  am  glad  you  have  the  Chief  of  the  Chemical  Division  for 
your  secretary,  and  hope  he  may  long  continue  to  fill  that  office.  As  far  as  lies  in 
my  power,  this  association  shall  continue  to  have  the  active  encouragement  and  sup- 
port of  the  Department  of  Agriculture.     [Applause.] 

The  presiding  officer  suggested  that  in  the  discussions  the  members 
should  distinguish  between  the  report  itself  and  the  recommendations 
made  therein,  and  that  they  should  be  considered  separately. 

Mr.  Wheeler  said,  in  respect  of  the  content  of  phosphoric  acid  in 
the  soil,  that  according  to  Hilgard,  0.12  per  cent  would  indicate  a  suf- 
ficient quantity  for  the  nourishment  of  plants.  It  all  depends,  how- 
ever, upon  what  percentage  of  phosphoric  acid  present  can  be  assimi- 
lated by  plants,  and  there  is  no  assurance  of  the  fact  that  the  ordinary 
methods  of  analysis  give  that  information.  Acetic  acid  has  been  sug- 
gested by  some  authorities  as  a  proper  solvent  to  determine  availabil- 
ity. It  is  quite  possible  to  spend  a  great  deal  of  time  and  labor  to  no 
purpose  in  long  analyses  which  might  be  profitably  spent  if  some  more 
definite  idea  could  be  secured  in  regard  to  the  method  of  determining 
availability  of  phosphoric  acid. 

Mr.  Payne  heartily  indorsed  the  ideas  just  exi:>ressed  by  Mr.  Wheeler. 
It  is  important,  to  be  sure,  to  know  the  total  content  of  phosphoric 
acid  in  a  soil,  but  for  practical  purposes  it  is  far  more  important  to 
know  what  part  of  it  is  available. 

Mr.  Lindsey  said  the  general  tendency  of  investigation  in  agricul- 
tural laboratories  was  now  in  the  direction  of  some  methods  of  determin- 
ing availability,  and  he  referred  especially  to  the  work  which  Deherain, 
Miircker,  Lawes  and  Gilbert,  and  others  had  done  in  this  direction. 
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Mr.  Peter  desired  to  call  attention  to  a  recommendation  lie  had 
intended  to  make,  viz,  to  determine  the  quantity  of  phosphoric  acid 
soluble  in  acetic  acid  and  other  reagents  of  like  kind.  He  thought 
this  would  be  a  good  beginning,  at  least,  and  then  the  analyst  could 
gradually  work  up  to  the  total  phosphoric  acid.  He  called  attention 
in  this  particular  to  the  work  done  by  Dyer  and  lately  published  in  the 
proceedings  of  the  English  Chemical  Society. 

Mr.  Wheeler  asked  if  he  were  right  in  supposing  that  oxalic  acid 
is  as  active  as  hydrochloric  acid  in  dissolving  phosphoric  acid,  and  did 
not  Hilgard  make  this  statement? 

Mr.  Peter  remarked  that  possibly  it  was  more  active,  but  instead 
of  getting  available  phosphoric  acid  when  we  use  oxalic  acid  as  a  sol- 
vent we  probably  would  get  the  total,  or  nearly  so. 

Mr.  Payne  thought  it  was  highly  important  in  all  cases  to  determine 
available  plant  food  in  soil.  The  plant  itself,  it  must  be  remembered, 
produces  a  certain  amount  of  acidity  in  the  form  of  organic  acids,  and 
this  adds  very  greatly  to  the  solvent  action  which  is  carried  on  in  the 
soil.  He  thought  perhaps  that  fermentation  might  be  used  as  one  of 
the  means  of  determining  the  total  available  plant  food.  If  organic 
acids  be  used  as  solvents,  it  must  be  remembered  that  they  do  not 
always  retain  their  strength,  especially  if  in  combination.  For  instance, 
he  cited  citrate  of  magnesia,  which  might  change  its  strength  and  become 
like  a  jelly,  and  thus  lose  much  of  its  solvent  power. 

Mr.  Van  Slyke  suggested  that  if  there  were  no  further  discussion 
on  soil  analysis  it  would  be  well  to  proceed  to  the  next  subject. 

The  presiding  officer  then  called  for  the  report  on  phosphoric  acid, 
which  was  presented  by  Mr.  Kilgore. 

Before  Mr.  Kilgore  read  his  report  the  secretary  begged  leave  to 
read  a  letter  which  he  had  received  from  Mr.  Battle,  of  the  North  Caro- 
lina Experiment  Station. 

The  presiding  officer  requested  Mr.  Battle's  letter  to  be  read : 

Dr.  H.  W.  Wiley, 

Jj.  S.  Department  of  Agriculture,  Washington,  D.  C. 

Dear  Sir:  I  regret  the  fact  that  I  am  unable  to  be  present  at  the  meeting  of  the 
Association  of  Official  Agricultural  Chemists  this  year,  but  Mr.  B.  W.  Kilgore  will 
represent  the  station  in  my  absence. 

I  beg  to  call  your  attention  to  what  I  consider  a  very  important  matter,  which  I 
would  suggest  should  be  added  as  an  amendment  to  the  constitution.  It  is  as  fol- 
lows, to  be  added  at  the  end  of  section  2: 

No  changes  shall  be  made  in  the  methods  of  fertilizer  analysis  until  an  opportunity 
shall  have  been  given  to  all  institutions  exercising  official  fertilizer  control  to  test 
the  proposed  changes. 

]  speak  of  this  matter  now,  because  at  the  last  meeting  in  Chicago  a  change  was 
made  in  the  method  for  determining  phosphoric  acid,  which  was  done  without  care- 
ful tests  by  the  different  stations,  and  the  result  has  been  to  materially  reduce  the 
insoluble  phosphoric  acid.  The  change  was  passed  quite  suddenly,  without  much 
discussion,  at  an  adjourned  meeting,  after  the  motion  was  lost  the  first  time.     Actions 
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like  this  I  consider  very  ill  advised,  and  will  surely  detract  from  the  reputation  of 
the  association.  I  will  be  glad  if  you  can  consider  the  matter  and  let  it  have  your 
support. 

Very  respectfully, 

H.  B.  Battle,  Director. 

REPORT   OX  PHOSPHORIC  ACID. 

By  B.  W.  Kilgore. 

Early  in  December  last  a  letter  was  addressed  to  various  official,  commercial,  and 
other  chemists  soliciting  their  cooperation  in  the  phosphoric  acid  work  for  the  Asso- 
ciation of  Official  Agricultural  Chemists  for  1894,  and  asking  for  the  suggestion  of 
points  deemed  worthy  of  investigation  and  their  methods  of  carrying  out  such 
investigations.  Sixty  replies  were  received.  After  considering  these,  the  literature 
on  recent  phosphoric  acid  work,  and  the  instructions  given  the  reporters  at  the  Chi- 
cago meeting  of  the  association,  a  set  of  samples  was  prepared  and  sent  to  all  chemists 
(fifty-odd)  agreeing  to  take  part  in  the  work,  with  the  following  instructions : 

INVESTIGATION    OF    METHODS    FOR    DETERMINING    PHOSPHORIC   ACID    FOR   THE   ASSO- 
CIATION   OF    OFFICIAL   AGRICULTURAL   CHEMISTS    FOR    1894. 

Three  samples  have  been  prepared  for  the  cooperative  work  on  phosphoric  acid 
for  the  present  year. 

No.  1  is  a  mixture  of  the  finer  portions  of  cotton-seed  meal  and  castor  pomace  in 
approximately  equal  parts  by  weight. 

No.  2  is  an  acid  phosphate. 

No.  3  is  a  phosphate  solution,  containing  in  50  cc,  the  equivalent  of  about  20  per 
cent  P2O5  on  basis  of  0.5  gram  substance.     This  solution  was  made  up  at  70°  P. 

The  following  plan  is  outlined  for  the  investigations : 

1.  The  method  proposed  by  Prof.  Ross  (La.  Exp.  Sta.  Bui.  No.  22,  pp.  745,  746,  and 
Bui.  38,  U.  S.  Dept.  Agriculture,  pp.  16, 17)  for  the  "  direct  determination  of  citrate- 
soluble  phosphoric  acid"  in  the  ammonium  citrate  filtrate.  The  method  is  as  fol- 
lows :  "After  completion  of  the  thirty  minutes'  digestion  of  the  sample  with  citrate 
solution,  filter  out  at  once  into  a  dry  vessel  25  cc.  of  the  solution;  if  the  liquid  is 
filtered  directly  into  a  dry  burette  (or  measuring  flask),  25  cc.  can  be  readily  trans- 
ferred to  another  vessel  without  dilution.  After  cooling,  run  25  cc.  of  the  solution 
into  a  digestion  flask  of  250  to  300  cc.  capacity,  add  about  15  cc.  of  concentrated  sul- 
phuric acid,  and  place  the  flask  on  a  piece  of  gauze  over  a  moderately  brisk  flame. 
In  about  eight  minutes  the  contents  of  the  flask  commence  to  darken  and  foaming 
begins,  but  wil]  occasion  no  trouble  if  an  extremely  high  or  a  very  low  flame  are 
avoided.  In  about  eleven  or  twelve  minutes  the  foaming  ceases  and  the  liquid  in 
the  flask  appears  quite  black;  about  1  gm.  of  mercuric  oxid  or  metallic  mercury  is 
now  added  and  the  digestion  continued  over  a  brisk  flame.  After  cooling,  the  con- 
tents are  washed  into  a  beaker  and  the  determination  continued  as  under  total 
P205. 

"In  case  as  large  an  aliquot  as  50  cc.  of  the  original  filtrate  is  used,  10  cc.  of  sul- 
phuric acid  are  added  and  the  digestion  conducted  in  a  flask  of  300  to  500  cc.  capac- 
ity. After  the  liquid  has  blackened  and  the  foaming  has  progressed  to  a  considera- 
ble extent,  the  flask  is  removed  from  the  flame,  15  cc.  more  sulphuric  acid  added,  and 
the  flask  heated  at  a  moderate  temperature  for  two  or  three  minutes;  the  mercurie 
oxid  is  then  added  and  the  operation  completed  as  before  described." 

It  is  very  necessary  in  working  this  method  to  add  the  full  amount  of  ammonium 
nitrate  (15  grams.)  to  the  solution  before  precipitating  with  molybdate  solution,  as 
ammonium  phosphomolybdate  does  not  come  down  readily  in  the  presence  of  so 
much  ammonium  sulphate  without  the  aid  of  ammonium  nitrate. 
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Should  this  method  prove  as  satisfactory  with  others  as  it  has  with  Prof.  Boss,  it 
will  simplify  and  shorten  the  determination  of  citrate-soluble  phosphoric  acid. 

To  test  this  method  you  are  requested  to  determine  the  citrate-soluble  as  above 
described,  (a)  in  samples  1  and  2  sent  out  by  the  reporter  for  results  on  the  same 
samples  by  different  chemists  for  comparison  and  (&)  in  any  suitable  samples  you 
may  have  on  hand,  comparing  the  results  with  those  obtained  by  the  present  indirect 
method  of  determining-  the  insoluble  and  calculating  the  citrate-soluble  by  differ- 
ence. 

2.  The  modification  proposed  by  the  present  reporter  (Tech.  Bui.  No.  7,  N.  C. 
Exp.  Sta.?  p.  4)  of  treating  the  "citrate-insoluble"  residue  and  filter  directly  with 
nitric  and  hydrochloric  acids  same  as  for  total  in  the  determination  of  insoluble 
instead  of  igniting.  The  method  is  as  follows:  After  digesting  with  citrate,  filter- 
ing and  washing  in  the  usual  way,  transfer  the  filter  and  insoluble  residue  to  a 
suitable  flask  and  dissolve  in  about  the  same  or  slightly  larger  quantities  of  acids 
than  are  used  in  the  nitric  and  hydrochloric  acids  method  for  total.  The  flasks  used 
for  the  citrate  digestion  will  be  found  convenient  ones  in  which  to  make  these  solu- 
tions, as  it  will  then  be  unnecessary  to  remove  all  the  particles  from  the  flasks  in 
cashing.  The  200  cc.  flasks  used  for  making  up  the  solutions  may  also  be  used  for 
this,  provided  ones  with  sufficiently  large  necks  to  take  the  filters  and  residue  are 
used. 

To  test  this  method  you  are  requested  to  determine  the  insoluble  (a)  in  sam- 
ples 1  and  2  by  the  proposed  modification  and  by  the  regular  Official  method  of 
igniting  and  (&)  in  any  convenient  samples  you  may  have  on  hand  by  the  two 
methods.  The  insoluble  obtained  here  may  be  used  under  1  for  getting  the  citrate- 
soluble  by  difference  for  comparison  with  the  direct  method. 

You  are  also  requested  to  determine  the  soluble  in  the  above  samples,  and  for  No. 
1  the  water  solution  will  have  to  be  evaporated  to  dryness  and  gently  ignited. 

3.  Arolumetric  determination  of  PaOg  by  titrating  the  yellow  precipitate  with 
standard  alkali.  This  method,  with  different  modifications,  has  been  used  by  a 
number  of  chemists  during  the  past  few  years  for  determining  P205  in  very  small 
quantities  as  it  occurs  in  iron  and  steel  and  their  ores.  During  the  past  year  Mr. 
Henry  Pemberton,  jr.,  has  published  (Jour.  Am.  Chem.  Soc,  Vol.  XV,  No.  7,  p.  382, 
and  Jour.  Frank.  Inst.,  136,  p.  362,  1893)  the  description  of  a  method  on  this  prin- 
ciple which  he  has  applied  to  the  estimation  of  P205  in  high-grad*e  phosphates. 
Very  satisfactory  results  have  been  obtained  by  this  method  by  a  number  of  chem- 
ists, and  it  is  submitted  for  investigation.  The  method,  as  described  by  Mr.  Pem- 
berton, is:  "  One  gram  of  phosphate  rock,  or  2  or  3  grams  of  fertilizer,  are  dissolved 
in  nitric  acid,  and  without  evaporating  to  dryness  diluted  to  250  cc.  The  solution 
need  not  be  filtered;  25  cc.  of  the  solution  are  delivered  into  a  four-ounce  beaker 
and  neutralized  with  ammonia  until  a  precipitate  just  begins  to  form,  and  then 
treated  with  5  cc.  of  nitric  acid  of  specific  gravity  1.4,  10  cc.  of  a  saturated  solution 
of  ammonium  nitrate  are  added^  and  the  solution  diluted  to  a  volume  of  50  to  75  cc. 
It  is  then  brought  to  a  full  boil,  removed  from  the  lamp,  and  5  cc.  of  the  aqueous 
solution  of  ammonium  molybdate  added.  This  is  followed  by  a  second  and  a  third 
5  cc,  if  necessary,  the  precipitate  allowed  to  settle,  and  filtered  at  once  through  a 
seven  centimeter  diameter  filter.  It  is  washed  thoroughly  with  water  by  decanta- 
tion  and  on  the  filter.  The  filter  and  precipitate  are  transferred  bodily  to  the 
beaker,  standard  alkali  is  then  run  in,  and  at  least  5  cc.  of  phenolphthalein  (1  per 
cent  solution)  added,  and  then  standard  acid  until  the  color  vanishes.  Each  cubic 
centimeter  of  alkali  equals  1  milligram  of  P-O5." 

The  solutions  needed  are : 

(«)  Ammonium  molybdate:  90  grams  of  ammonium  molybdate  are  dissolved  in 
slightly  less  than  1,000  cc.  of  water,  allowed  to  settle,  the  liquid  decanted  from  the 
insoluble  residue,  which  latter  is  dissolved  in  a  small  quantity  of  ammonia  and  added 
to  the  main  solution.     Any  P2O5  that  may  be  present  is  removed  by  rendering  the 


70 

molybdate  slightly  alkaline  and  precipitating  with  magnesium  sulphate.     The  whole 
is  then  made  up  to  1,000  cc,  1  cc.  of  which  will  precipitate  3  milligrams  of  P.205. 
(&)  A  saturated  solution  of  ammonium  nitrate. 

(c)  Nitric  acid  of  1.4  sp.  gr. 

(d)  Standard  potassium  hydrate,  1  cc.  of  which  equals  1  milligram  P205;  100  cc. 
of  this  solution  will  neutralize  32.37  cc.  of  normal  acid,  and  can  be  made  from 
normal  potassium  hydrate  (that  has  been  freed  from  carbonates  by  barium  hydrate) 
by  diluting  323.7  cc.  to  1,000  cc. ;  1  cc.  of  this  solution  equals  1  milligram  P2Oft  (1  per 
cent  P2O5  on  basis  of  0.1  gram  substance). 

(e)  Standard  acid  of  same  strength  as  alkali. 

(/)  Alcoholic  solution  of  phenolphthalein,  100  to  1. 

Mr.  Pemberton  used  only  nitric  acid  in  making  his  solution,  but  treats  the 
insoluble  residue  in  the  bottom  of  the  flask  with  a  few  cubic  centimeters  of  hydro- 
chloric acid  and  adds  to  the  main  solution. 

In  precipitating,  5  cc.  of  the  molybdate  is  added  and  the  solution  allowed  to 
stand  about  one  minute  for  the  precipitate  to  settle;  then  a  second  5  cc.  is  added,  if 
it  produces  a  precipitate,  and  the  solution  allowed  to  stand  as  before,  and  so  on  till 
no  further  precipitation  takes  place.  It  is  never  over  ten  minutes  from  the  time  the 
first  molybdate  is  added  till  time  to  filter,  and  is  generally  less.  The  precipitate 
must  be  washed  thoroughly  by  decantation,  especially  if  large,  and  on  the  filter  till 
the  washings  no  longer  have  an  acid  reaction. 

The  present  reporter  has  made  quite  a  number  of  determinations  of  P205  by  the 
Pemberton  method,  with  fairly  good  results,  though  not  uniformly  good.  He  has 
also  experimented  with  several  modifications  as  regards  precijntant,  precipitation, 
and  filtration,  and  offers  the  following  as  the  conditions  and  form  in  which  the 
method  has  given  him  most  satisfactory  results  for  fertilizer  work  : 

Dissolve  2  grams  of  the  substance  in  30  to  35  cc.  concentrated  nitric  acid  with 
the  addition  of  a  small  quantity  of  hydrochloric  (method  4  of  the  Association  of 
Official  Agricultural  Chemists,  for  total),  cool,  make  up  to  200  cc,  measure  out  20  cc. 
or  40  cc,  corresponding  to  0.2  and  0.4  gram  substance,  respectively,  into  a  five-ounce 
beaker,  add  ammonia  till  precipitate  just  begins  to  form,  and  dilute  to  60  to  75  cc. 
If  much  of  the  nitric  acid  was  driven  off  in  making  the  solution,  add  10  to  15  grams 
ammonium  nitrate;  otherwise  this  is  not  necessary.  Digest  in  water  bath  till  tem- 
perature of  solution  has  reached  about  55°  C.  (60°  C.  in  open  water  bath  will  give 
practically  55°  in  beaker)  and,  after  filtering  the  molybdate  solution  used  in  the 
Association  of  Official  Agricultural  Chemists'  methods,  precipitate  in  the  usual  way, 
allow  to  stand  in  the  bath  five  minutes  from  the  time  the  molybdate  is  added, 
remove  and  filter  as  quickly  as  possible  upon  a  filter  made  by  putting  a  platinum 
cone  or  disc,  well  filled  with  holes,  into  a  2|  or  5  inch  funnel,  and  covering  with 
coarse  asbestos.  By  this  means  a  dozen  nitrations  can  be  easily  completed  in  ten 
minutes  from  the  time  the  molybdate  is  added  to  the  solution,  allowing  very  little 
time  formolybdic  acid  to  deposit,  but  sufficient,  in  my  experience,  for  complete  pre- 
cipitation; but  to  be  sure  that  all  the  precipitate  is  down,  put  a  small  amount  of 
molybdate  solution  into  the  beaker  or  pressure  bottle  placed  for  the  filtrate.  Filter 
paper  may  be  used  for  catching  the  precipitate,  but  I  have  found  less  trouble  in 
washing  where  asbestos  was  employed.  The  precipitate  is  now  washed  three  or 
four  times  by  decantation,  using  50  to  75  cc.  water  each  time  and  agitating 
thoroughly,  then  washed  on  the  filter  and  till  the  washings  are  no  longer  acid.  I 
test  this  by  emptying  the  filtrate  after  having  washed  with  500  or  600  cc.  water, 
filling  the  funnel  again  and  adding  phenolphthalein  and  a  drop  of  the  standard 
solution.  I  have  found  it  to  take  from  500  to  700  cc.  water  to  free  the  precipitate  of 
acid.  The  precipitate  is  now  washed  back  into  the  beaker  with  25  to  50  cc  of 
water  and  titrated  as  usual. 

Where  0.4  gram  substance  is  used  for  analysis  it  will  be  found  more  convenient  to 
titrate  with  standard  alkali  of  double  the  strength  recommended  by  Mr.  Pemberton, 
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but  using  the  same  strength  of  acid.  I  also  prefer  nitric  acid  to  hydrochloric,  as  used 
by  him. 

You  are  requested  to  test  this  method  by  both  ways  of  precipitation,  and  for  that 
purpose  please  determine  total  P2O5  by  the  Volumetric  method  and  the  regular  Molyb- 
date  method  («■)  in  samples  Nos.  1,  2,  and  3,  and  (6)  in  any  convenient  samples  you 
may  have  on  hand. 

It  would  also  be  interesting  to  have  results  for  insoluble  in  samples  Nos.  1  and  2 
by  the  Volumetric  method  for  comparison  with  the  Molybdate — 0.5  gram  substance 
is  not  too  much  for  this  purpose. 

To  get  all  the  total  in  sample  No.  1  it  will  have  to  be  worked  by  the  magnesium 
nitrate  or  ignition  method. 

In  your  work  on  the  Volumetric  method  please  report  methods  of  precipitation 
and  filtration,  amount  of  washing,  and  any  other  points  of  interest  coming  under 
your  observation.  It  would  also  be  interesting  to  investigate  whether  or  not  so 
large  a  quantity  of  wash  water  dissolves  an  appreciable  amount  of  the  ammonium 
phosphomolybdate. 

Please  report  results  by  the  Volumetric  method  on  sample  No.  3  in  terms  of  the 
number  of  centimeters  of  your  standard  alkali  required  to  neutralize  the  ammo- 
nium phosphoniolybdate  from  20,  40,  50,  or  any  convenient  number  of  centimeters 
or  grams  of  the  solution,  and  for  the  results  by  the  Molybdate  method  on  No.  3  give 
the  weight  of  the  Mg.2P.2O7,  corresponding  to  25  or  50  centimeters,  preferably  50 
centimeters,  or  50  grams. 

4.  In  determining  totals  by  the  Molybdate  method  wash  the  "  white  precipitate" 
(a),  as  is  your  custom,  and  (b)  till  free  of  chlorids,  reporting  the  amount  of  washing 
in  each  case,  and  results.  The  reporter  would  be  glad  to  have  any  results  you  may 
have  on  hand  on  this  subject,  or  that  you  may  obtain  on  samples  in  your  laboratory. 

The  reporter  will  also  be  pleased  to  receive  results  or  suggestions  on  any  points 
not  asked  for  in  the  above  outline,  especially  with  reference  to  testing  the  neutral- 
ity of  the  "  ammonium  citrate"  and  determining  insoluble  P205.  Full  credit  will 
be  given  for  all  matter  submitted. 

All  the  samples  should  remain  sealed  till  ready  for  analysis,  and  then  tightly 
fitting  rubber  stoppers  should  replace  the  cork  ones.  Samples  1  and  2  should  be 
well  mixed  before  analyzing  them,  and  No.  3  should  be  shaken  before  drawing  each 
portion  for  analysis. 

Should  you  not  have  time  to  investigate  all  the  points  outlined,  take  up  those  of 
most  interest  to  you. 

A  thorough  study  of  one  or  more  of  the  subjects  is  much  to  be  preferred  to  a  small 
amount  of  work  on  all.  And  as  two  or  three  samples  are  not  sufficient  to  test  a 
method,  you  are  requested  to  use  as  many  samples  of  different  kinds  as  possible. 

It  is  requested  that  determinations  be  made  in  duplicate  at  least. 

The  data  obtained  will  be  considered  under  four  heads : 

1.  Citrate-soluble  Phosphoric  Acid. 

The  results  of  the  different  analysts  for  citrate-soluble  by  the  direct  method  of 
Ross  and  the  official  method  by  difference  on  the  samples  sent  out  by  the  reporter 
are  brought  together  in  Table  I,  and  some  additional  results  on  other  samples  are 
presented  in  Table  II.  The  results  in  columns  5  and  6  and  in  3  of  the  two  tables, 
respectively,  represent  the  difference  of  the  direct  method  from  the  official,  and 
being  greater  and  less  than  the  results  by  the  Official  method. 
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Table  I. — Citrate-soluble 'phosphoric  acid,  reporter's  samples. 


Name  of  analyst. 


Direct  method 
of  Boss. 


No.  1.      No.  2 


Official 


Difference 


cial  method. 


difference. 


No.l.      No.  2.      No.l.       No.  2. 


B.  B.  Ross.  Alabama  Experiment  Station 


E.  E.  Noble.  Alabama  Experiment  Station 


E.  J.  Davidson  and  T.  L.  Watson,  Virginia  Ex- 
periment Station 


E.  G.  Bunyan,  U.  S.  Department  of  Agriculture. .  < 

Eudolf  de  Eoode,  West  Virginia  Experiment   c 
Station '.A 

T.  F.  Watson,  West  Virginia  Experiment  Station. 


W.  A.  Powers,  Illinois  Agricultural  College 


H.  E.  Curtis,  Kentucky  Experiment  Station • 


Per  ct. 
1.59 
1.54 
1.50 
1.49 
1.33 
1.37 
1.10 
1.07 
1.05 
1.88 
2.47 
1.65 
1.83 
1.60 
1.20 
1.08 
1.04 
1.36 
1.33 


1.60 


H.  B.  McDonnell,  Maryland  Agricultural  College .  \ 

f        1-47 
W.  P.  Headden,  Colorado  Experiment  Station. ..  \\      1. 46 

I 

I        1  58 
E.  Harcourt,  J.  J.  Ferguson,  P.  B.  Kennedy,  W.  I 

J  !      1  51 

McCallum.  Outario  Agricultural  College i 

I        1.51 

H.  L.  Miller,  Wilmington,  North  Carolina '       1.74 

C.  B.  Williams,  North  Carolina  Experiment  Sta- 
tion   

E.B.  Carpenter,  North  Carolina  Experiment  Sta- 
tion   


B.  W.  Kilgore,  North  Carolina  Experiment  Sta- 


tion. 


John  P.  Street,  New  Jersey  Experiment  Station*.  $ 

J.  M.  McCandless  and  A.  M.Loyd,  Atlanta,  Ga 

Means 


1.92 
1.79 
2.22 


1.52 


Per  ct. 

2.88 

3.29 

3.28 

2.25 

2.16 

2.02 

2.02 

1.97 

2.07 

2.10 

2.02 

1.98 

1.87 

1.88 

2.44 

2.64 

2.77 

2.28 

2.33 

2.30 

2.26 

2.  21 

2.32 

2.57 

2.57 

2.60 

2.47 

2.54 

2.45 

1.94 

2.24 

2.16 

2.09 

2.14 

2.15 

1.25 

1.25 

2.85 

Per  ct.    Per  ct.   Percent. 

1.50         2.95  0.09 

3.  35 


Per  ct. 
—0.07 


1.53 
1.38 
1.38 
1.37 

3.35 
3.40 
2.13 
2.08 
2.19 
2.23 
2.29 
2.44 

.04 
—.02 

—.09 
—.01 

1.64 
1.68 

—.59 

—.21 

1.66 

1.43 

.74 

—.38 

1.62 

2.19 

.07 

—.28 

1.26 

2.87 
2.98 
3.00 

1.26 
1.22 

—.14 


—.33 

1.18 

2.66 

.17 

—.37 

1.22 

2.28 

.38 

—.01 

1.36 

2.57 
2.55 
2.69 

1.39 
1.35 

.09 

—.03 



1.24 


.29 

1.71 
1.38 

2.11 
2.33 

.03 
.48 

—.17 
—.13 

2.50 

2.52 

—.38 

2.  26         1.  09 
2.26  !       2.80 


2.36 


2.60 


-.24 


*  Digested  at  40°  C. ;  results  not  included  in  averages. 
Report  received  too  late  to  include  results  in  averages : 


D.  Adriance,  Texas  Experiment  Station. 


1.61 
1.62 
1.67 


3.07 
2.99 


1.68 

1.72 
1.67 


3.06 
3.12 


-0.06  .     —0.06 
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Table  II. — Citrate-soluble  phosphoric  acid  in  other  samples. 


Analyst  and  remarks. 

Material. 

Direct 
method 
of  Boss. 

Official 
metnod. 

Difference 
greater  (  +  ) 
and  less  (—) 
than  Official 
method. 

H  B    McDonnell  College  Park,  Md. 

Per  cent. 
3.08 

4.83 
3.20 
2.19 
2.46 
7.72 
7.58 
7.83 
1.23 
1.14 
1.09 
1.74 
1.67 
1.66 
2.17 
3.52 
1.82 
2.05 
3.85 
2.56 

2.87 
3.49 
2.81 
3.02 
1.74 
1.94 
1.98 
1.66 
2.16 
.93 
1.36 

Per  cent. 

3.27 

5.18 
3.33 
2.31 
2.87 
8.22 
8.16 
8.22 
1.05 
1.04 
1.05 
1.81 
1.76 
1.93 
2.06 
3.71 
2.05 
2.07 
3.61 
3.53 

2.78 
4.02 
3.52 
3.20 
2.50 
2.80 
2.55 
2.79 
1.45 
1.16 
1.44 

Per  cent. 
0.19 

(Results  are  the  means  of  duplicates). 

do 

.35 

do 

.13 

do..                          

.12 

do 

.41 

W.  A.  Powers,  Champaign,  111 

Bone  superphosphate  

do 

do 

.49 

do 

do 

do 

.10 

do 

.      do 

do 

.11 

H.  L.  Miller,  Wilmington,  N.  C 

.11 

do 

.19 

do 

.23 

do 

.02 

.21 

C.  B.   Williams,  North   Carolina  Ex- 

.97 

periment  Station. 

do 

.09 

do 

.53 

do 

.71 

do 

.18 

do 

.76 

.86 

do 

.57 

do 

1.13 

do 

.71 

+  .23 

—.08 

2.82 

3.08 

COMMENTS   OF  ANALYSTS    ON  THE    DETERMINATION  OF  CITRATE-SOLUBLE  PHOSPHORIC 
ACID   BY   THE   ROSS    AND    OFFICIAL  METHOD. 

R.  E.  Noble,  Alabama. — The  Ross  method  gives  closely  agreeing  results  with  the 
Official  method.  Ammonium  nitrate  must  be  used  to  aid  precipitation.  My  results 
were  0.44  per  cent  low  when  it  was  not  used. 

C.  L.  Hare. — I  am  not  at  all  satisfied  with  my  work  on  the  Ross  method,  and  do 
not  report  any  results. 

Wm.  P.  Headden,  Colorado. — I  had  some  trouble  with  the  castor  pomace  and  cot- 
ton-seed-meal mixture,  and  lost  several  from  foaming. 

H.  B.  McDonnell,  Maryland. — I  am  not  favorably  impressed  with  the  Direct  method 
for  reverted.  It  does  not  include  the  P205  washed  out  of  the  sample  by  the  wash 
water ;  there  is  apt  to  be  troublesome  foaming  when  the  citrate  solution  is  digested 
with  H2S04,  and  the  time  consumed  is  considerable. 

B.  de  Boode,  West  Virginia. — The  digestion  of  25  cc.  portions  proceeded  all  right,  but 
none  of  the  50  cc.  ones  could  be  digested  to  completion  on  account  of  uncontrollable 
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foaming.  The  molybdate  precipitate  of  the  25  cc.  portions  was  a  coarse  yellow,  which 
formed  slowly.  After  titration  and  thorough  washing,  this  yellow  precipitate  was 
only  partially  soluble  in  ammonia,  leaving  a  slimy,  greenish  yellow  residue  on  the 
filter,  although  liberal  quantities  of  ammonia  were  used.  After  precipitating  with 
magnesia  mixture  and  standing  over  night  the  white  precipitate  was  found  to  be 
contaminated  with  a  foreign  white,  slimy  substance.  One  of  these  was  carried 
through  in  the  usual  way  and  gave  2.47  per  cent  citrate-soluble  for  No.  I  (as  much  as 
the  total).  Three  others  were  filtered,  dissolved  in  HC1,  reprecipitated,  allowed  to 
stand  over  night,  and  were  found  to  be  still  some  what  contaminated  and  gave  1.88 
per  cent  against  2.47  per  cent  for  No.  I  and  2.10  and  2.02  for  Xo.  II.  I  have  no  confi- 
dence in  these  results  and  consider  the  method  worthless  on  account  of  the  impurity 
oi  the  yellow  precipitate.  I  am  also  of  the  opinion  that  with  such  small  quantities 
of  P2O5  and  such  large  quantities  of  sulphates  the  precipitation  with  molybdic  solu- 
tion is  incomplete.  This  method  has  also  failed  to  give  satisfaction  on  various  fer- 
tilizer mixtures. 

H.  S.  Miller. — I  had  considerable  trouble  from  foaming  and  lost  several  determina- 
tions. On  the  addition  of  ammonium  molybdate  there  is  first  formed  a  white  precipi- 
tate preceding  the  formation  of  the  ammonium  phosphomolybdate,  and  on  dissolv- 
ing this  latter  a  greenish  yellow  residue  insoluble  in  ammonia  is  left. 

C.  B.  Williams,  North  Carolina. — Where  50  cc.  portions  were  digested,  I  had  less 
trouble  from  foaming  when  the  entire  25  cc.  of  HvS04  were  added  at  once  instead  of 
15  cc.  and  later  10  cc.  All  the  molybdate  precipitate  was  not  soluble  in  ammonia,  a 
slimy  residue  being  left  on  the  filter.  On  precipitating  with  magnesia  mixture  and 
allowing  to  stand  some  time,  a  grayish  white  precipitate  of  greater  specific  gravity 
than  the  magnesium  ammonium  phosphate  often  settled  out,  and  when  this  was  the 
case  the  results  were  very  high. 

F.  B.  Carpenter. — While  some  good  results  have  been  obtained  by  this  method, 
both  on  the  reporter's  samples  and  others,  it  is  troublesome  and  uncertain  of  results. 
The  presence  of  so  much  ammonium  sulphate  retards  the  precipitation  with  molyb- 
date, even  in  the  presence  of  average  amount  of  ammonium  nitrate,  the  precipita- 
tion often  being  incomplete  after  standing  several  hours  at  65°  C. 

Reporter. — The  Ross  method  worked  very  well  with  me  to  the  point  of  precipitat- 
ing with  molybdate,  where  the  precipitate  was  slow  to  form ;  the  slimy,  greenish 
yellow  precipitate  insoluble  in  ammonia,  complained  of  by  others,  also  occurred 
with  me.  This  residue  proved  to  be  a  phosphate,  but  of  what  I  am  not  prepared  to 
say.  A  floating  flocculent  precipitate  also  formed  in  the  filtrate  from  the  magnesia 
precipitate  after  standing  over  night.  This  was  phosphate  of  magnesium  and 
ammonia,  which  had  not  come  down  in  the  regulation  time. 

DISCUSSION  OF   RESULTS. 

The  mean  results  by  this  method  do  not  represent  anything  definite,  and  differ- 
ences from  mean  and  difference  between  highest  and  lowest  results  would  show  still 
less,  since  the  differences  in  insolubles  would  in  this  way  be  added  to  the  differences 
naturally  belonging  to  this  method;  but  the  means  do  show  that  the  Direct  method 
has  given  slightly  higher  results  on  No.  1  and  lower  ones  on  No.  2  than  the  official 
method,  while  the  differences  in  Table  II  on  other  samples  are  still  more  marked  in 
being  low.  Perhaps  the  only  way  to  judge  of  this  method  on  its  own  merits  in  com- 
parison with  the  Official  one  is  to  consider  the  results  of  each  analyst  by  the  two 
methods  separately.  From  this  point  of  view  the  results  on  No.  1  are  generally  high 
and  low  on  No.  2,  as  are  also  the  results  on  other  samples  in  Table  II.  The  high 
results  on  No.  1  would  perhaps  be  accounted  for  on  the  basis  of  the  foreign  precipi- 
tate, but  if  this  precipitate  was  the  same,  a  white  flocculent  one,  as  it  was  in  my 
case,  it  was  magnesium  ammonium  phosphate,  and  belonged  to  the  main  precipitate. 
This  flocculent  precipitate  may  not  have  the  same  composition  as  the  main  one,  but 
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I  have  seen  it  several  times  in  the  regular  method,  especially  in  precipitates  from 
organic  materials.  It  occurred  in  my  insolubles  in  No.  1,  but  not  in  No.  2,  and  only 
on  long  standing  (over  night).  But  the  precipitate  referred  to  by  Dr.  de  Roode  was  of 
a  slimy  nature,  and  that  by  Mr.  Williams,  of  the  North  Carolina  Station  laboratory, 
which  came  under  my  observation,  was  grayish  white,  considerable  in  quantity  and 
quite  heavy.  This  occurred  in  nearly  every  determination  on  the  reporter's  sam- 
ples, but  none  of  them  were  carried  through,  as  the  precipitates  were  used  in  trying 
to  identify  the  substance.  Mr.  Williams  failed  to  get  any  reaction  for  phosphates. 
The  greenish  yellow  residue  in  the  molybdate  precipitate  insoluble  in  ammonia  was 
undoubtedly  a  phosphate  or  held  a  phosphate,  but  this  should  lower  the  result. 
The  low  results  on  No.  2  and  the  fertilizers  in  Table  II  are  either  due,  we  think,  to 
incomplete  precipitation  by  molybdate,  and  this  is  very  likely  since  it  is  well  known 
that  ammonium  phosphomolybdate  does  not  form  readily  in  the  presence  of  large 
amounts  of  ammonium  sulphate,  especially  with  the  amount  of  molybdate  ordinarily 
used  for  precipitation,  or  else,  as  suggested  by  Dr.  McDonnell,  the  citrate  digested 
does  not  contain  the  whole  of  the  citrate-soluble  phosphate,  and  that  a  still  further 
portion  is  removed  in  washing  with  water.  In  case  the  former  is  the  true  explana- 
tion, then  the  sulphuric  acid  method  for  total,  and  especially  the  Kjeldahl  ones,  it 
seems,  would  give  the  same  difficulties,  as  they  and  the  Ross  method  are  the  same, 
the  latter  having  to  destroy  citrate  of  ammonia  and  the  former  various  organic 
materials;  yet,  some  of  the  members  of  the  association  who  condemn  in  the  strong- 
est terms  the  Ross  method  for  citrate-soluble  are  the  most  ardent  advocates  of  the 
same  method  for  total.  Perhaps,  then,  Dr.  McDonnell's  explanation  is  the  better 
one.  At  any  rate,  the  results  by  the  Direct  method  for  citrate-soluble  are,  on  the 
whole,  not  satisfactory. 

2.  Insoluble  Phosphokic  Acid. 

In  Table  III  are  presented  the  results  for  citrate-insoluble  phosphoric  acid  on  the 
reporter's  samples  and  also  the  results  by  the  official  ignition  and  direct  solution  in 
acids  methods  for  making  the  solution  of  citrate-insoluble.  Table  IV  also  contains 
results  on  other  samples  by  the  two  methods  of  making  the  solution. 

Table  III. — Insoluble  phosphoric  acid,  reporter's  samples. 


Analyst. 

Official  igni- 
tion method. 

Direct  solution 

in  BNO,  and 

HCi. 

Difference, 

greater  (+)  less 

(-)  than  Official 

method. 

No.  1. 

No.  2. 

No.  1. 

No.  2. 

No.  1. 

No.  2. 

Per  ct. 

0.38 
.27 

Per  ct. 

2.70 
2.26 
2.34 
2.26 

Per  ct. 

0.34 
.32 
.24 
.30 

Per  ct. 

2.36 
2.32 

Per  ct. 

-0.04 
—.02 

Perct. 

E.  E.  Noble,  Auburn,  Ala 

+0.06 

.32 

.32 

.28 
.34 
.32 
.34 

.03 
.04 
.23 
.20 

2.26 
2.24 

2.28 

2.73 
2.81 
3.06 
3.03 

.33 

.28 

.06 
.08 
.09 

■  2.  27 
12.30 
12.30 
2.97 
3.03 
9,.  99 

—.02 

+.03 

E.G.  Eunyan,  Washington,  D.  C 

I 

+.04  j       +.23 

E.  de  Eoode,  Morgantown,  W.  Va 

.13         3. 13 
.15  1      3.17 

.07         4-.  11 



1  Volumetric  method. 
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Table  III. — Insoluble  phosphoric  acid,  reporter's  samples — Continued. 


Analyst. 

Official  igni- 
tion method. 

Direct  solution 

in  BN03  and 

HC1. 

Differences, 

greater  (  +  )  less 

(— )  than  Official 

method. 

No.  1. 

No.  2. 

No.  1. 

No.  2. 

No.  1.      No.  2. 

T.  F.  Watson.  Morgantown,  W.  Ya 

Per  ct. 

.19 

.27 
.22 
.35 
.32 
.19 
.19 
.32 
.27 
.38 
.31 
.36 
.45 
.44 
.40 
.36 
.40 
.24 

Per  ct. 
3.29 
3.10 
3.20 
2.99 
3.14 

2.95 
2.98 
3.46 
3.14 
3.36 
2.26 
2.27 
2.26 
3.03 
3.07 
3.29 

Per  ct. 
.22 

.31 

Per  ct. 

3.19 
3.25 

Per  ct.     Per  ct. 

+.02         +.02 

H.  B.  McDonnell,  College  Park,  Md 



,, 

.26 
.18 
.20 
.27 
.26 
.23 
.20 

3.12 
3.28 
2.65 
2.60 
2.57 
2.54 
3.34 
3.49 

.09         J--13 

Wm,  P.  Headden,  Fort  Collins,  Colo 

E.J.  Davidson  arid  T.  L.  Watson,  Blacksburg,  Ya. 

B.  Harcourt,  J.  J.  Ferguson,  P.  B.  Kennedy,  and 
Wni.  McCallnm,  G-uelph,  Canada. 

0 

—.02 
—.13 

-.41 
+.10 

.06 
.05 
.05 
.04 
.18 
.25 

2.18 
2.26 
2.19 
2.88 
2.79 
3.32 
3.32 
3.26 
2.88 
2.90 
2.93 
2.73 
2.89 
2.81 

—.38 

—  .05 

-.27 

—.21 

H.  L.  Miller,  Wilmington,  1ST.  C 

+  .01 

+.03 

C.  B.  Williams  Baleiok  X.  C 

.20 
.22 

2.76 

.20 
.20 
.20 
.20 
.23 
.18 

-.01 
-.01 

F.  B.  Carpenter,  Baleish,  1ST.  C 

.21 
.20 
.18 
.29 

2.71 
2.92 
2.85 

+  .02 

B.  W.  Kilgore,  Baleigh,  X.  C 

Jolin  P.  Street,  Ke^  Brunswick,  N.  J. J 

K.  P.  McElroy,  "Washington,  D.  C 

+.01 

—.03 

.30 
.24 
.26 
.15 
.05 

4.29 

2.89 
3.85 

.18 
.23 
.15 

4.26 
4.26 

-.10 

—.03 

JohnM.  McCandlessand  A.  M.  Llovd,  Atlanta.  Ga. 

.09 

2.89 

Means 

Greatest  variation  from  mean 

.27 
.24 
.42 
.23 

.21 
.25 

2.82 

.64 

1.22 

3.20 

3.23 

.19 
.15 
.30 
.25 
.24 
.22 

2.83 

.66 

1.31 

3.24 

3.27 

-.08 

+.01 

Difference  "between  highest  and  lowest  results. 

D.  Adriance,  College  Station.  Tex.2 

+  .01 

+.04 

1  Digested  at  403  C. ;  results 

2  Report  received  too  late  to 


not  included  in  averages, 
include  results  in  averages. 
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Table  IV. — Insoluble  phosphoric  acid  in  other  samples. 


Analyst  and  remarks. 


Material. 


A.  S.  TVinton  and  A.  TV.  Ogden,  Connecticut 
Experiment  Station.  Molybdate  method 
(digestion  method  of  1894). 


Eish  scrap. 


Castor  pomace... 
Mixed  fertilizers 

do 

do 

do 


A.  S.  Winton  and  A.  TV.  Ogden,  Connecticut    do 

Experiment    Station.      Citric-acid    method 
(digestion  method  of  1894) . 


H.  B.  McDonnell,  Maryland  Agricultural  Col- 
lege. (Results  are  the  means  of  duplicates. 
Digestion  method  of  1894.) 


C.  B.  Williams,    North  Carolina  Experiment 
Station.     (Digestion  method  of  1894.) 


E.  B.  Carpenter,  North   Carolina    Experiment 
Station.     (Digestion  method  of  1894.) 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
do 
.do 
.do 


Complete  fertilizer 


, do 

do 

do 

do 

Acid  phosphate. 

do 

Dissolved  bone  . 
do 

Orchilla  guano.. 


Castor  pomace 


Mixed  fertilizer 
do 


Official 
ignition 
method. 


Per  ct. 
1.45 


.04 
1.93 
2.34 

.64 
2.30 

1.23 


1.48 

1.54 

1.19 

1.18 

1.80 

1.86 

1.45 

1.49 

1.15 

1.09 

1.  55 

1.46 

1.47 

1.49 

3.21 

3.18 

1.86 

1.86 

3.07 

3.07 

1.08 

.98 

1.82 

2.28 
2.36 
.71 
1.12 
1.22 
3.10 
2.44 
3.42 
9.60 


2.' 72 

2.21 

3.'76 

.77 

.01 

.70 

.33 

.84 

.56 

2.93 

3.72 

3.28 
3.83 
2.23 
2.74 


Direct 
solution 
inHlSTOs 
and  HC1 


Per  ct. 
1.23 


.01 
1.84 
2.57 

.79 
2.32 

1.22 


1.99 

2.38 
2.34 
.76 
1.11 
1.23 
3.12 
2.52 
3.47 
9.80 

.09 

2.72 

2.17 

3.76 

.84 

.04 

.63 

.33 

.86 

.51 

2.92 


3.15 
3.74 
2.34 
2.74 
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Table  IV. — Insoluble  phosphoric  acid  in  other  samples — Continued. 


Analyst  and  remarks. 

Material. 

Official 
ignition 
method. 

Direct 
solution 
in  HN03 
andHCl. 

Differ- 
ence. 

B  W  Kilo-ore  and  R  E  Noble  North  Caro- 

Per ct. 

4.28 

4.25 
3.99 
3.91 
6.88 
6.78 
5.71 
5.72 
2.88 

Per  ct. 

4.31 

4.22 
3.91 
3.86 
6.75 
6.72 
5.66 
5.70 
0.7ft 

Per  ct. 
+  .03 

.03 

lina  Experiment  Station.    (Digestion  method 
of  1893.) 

do 

do 

.08 

do 

05 

Tankage 

do 

—.13 
06 

do 

+.05 
—.02 

do 

.09 

do 

2.  75             2  84. 

+.09 
+.01 

.22 
.17 
.41 
.31 
.20 
.13 
.13 
.15 

.23 
.18 
.32 
.19 
.18 
.15 

do 

+.01 
—.09 

do 

.12 

Cotton-seed  meal 

do 

—.02 
-I-.02 

do 

I            

.15  ,          +.02 

do 

.20             +.05 

2.21 

2.21 

DISCUSSIONS    OF    RESULTS. 

The  work  on  insoluble  shows  that  there  are  still  wide  variations  in  the  results  of 
different  analysts  despite  the  statement  of  last  year's  reporter  that  the  "  discrep- 
ancies among  chemists  in  their  results  on  citrate-insoluble  phosphoric  acid "  were 
due  to  different  working  conditions  and  that  the  alteration  in  the  method  made  at 
the  last  meeting  of  the  association  eliminated  u  all  of  the  sources  of  the  discrep- 
ancies "  then  so  commonly  met  with.  If  this  really  is  the  case  we  must  look  to  the 
personal  factor  in  explanation  of  the  variations  in  results  in  this  year's  work.  The 
results  of  each  analyst,  however,  agree  with  each  other  remarkably  well,  and  the 


there  are  still  differences  in  working  conditions,  influence  of  personal  factor  and 
likely  other  causes  combining  to  bring  about  differences.  The  variations  between 
the  highest  and  lowest  results  on  last  year's  sample  (mixed  fertilizers)  by  the  old 
method  was  1.08  per  cent  and  by  the  new  method  0.36  per  cent,  the  old  method  giv- 
ing the  higher  results;  the  difference  in  this  year's  samples  (acid  phosphate)  by  the 
modified  method  is  1.22  per  cent.  These  variations,  while  not  as  great  as  some  in 
the  past  year's,  are  too  great  to  be  overlooked. 

With  reference  to  modification  in  the  citrate-insoluble  method  adopted  last  year, 
there  can  be  no  doubt  that  lower  results  are  obtained  by  it,  lower  by  from  0.20 
per  cent  to  even  more  than  1  per  cent,  and  especially  low  on  acid  phosphates.  The 
chief  cause  of  this  is  to  be  found  in  the  longer  time  of  digestion  at  an  increased  tem- 
perature of  about  2°  C.  brought  about  by  the  modification;  for  the  temperature 
of  the  water  in  a  bath  standing  at  65°  C.  in  the  old  method  must  now  be  raised  to 
67°  or  68°  to  give  65°  in  an  open  flask,  and  65°  in  an  open  flask  means  practically  66° 
in  the  closed  one  as  used  in  digestion. 
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3.  Ignition  and  Direct  Solution  in  Acids  Methods  for  Insoluble  Solution. 

comments  of  analysts. 

R.  E.  Noble,  Alabama. — I  find  that  direct  solution  in  HN03  and  HC1  gives  results 
equally  as  good  as  the  Official  iguition  method .  Direct  solution  of  the  insoluble  residue 
due  in  aci  ds  has  been  in  use  in  this  laboratory  for  some  time  and  has  given  satisfaction. 

C.  L.  Hare. — There  is  practically  no  difference  in  results  by  Official  ignition  and 
Direct  solution  in  acids,  the  latter  being  used  in  this  laboratory  on  all  materials. 

E.  B.  McDonnell. — The  Direct  solution  in  acids  method  for  insoluble  I  like  very 
much.  Our  results  are  a  little  higher  by  the  new  method,  due,  no  doubt,  to  a  slight 
mechanical  loss  during  ignition  and  transferring  in  the  one  case  and  to  the  added 
bulk  of  the  filter  paper  in  the  other. 

F.  B.  Carpenter,  North  Carolina. — The  results  by  the  Official  ignition  and  Direct 
solution  in  acids  methods  give  practically  the  same  results,  and  the  latter  is  shorter 
and  easier  of  manipulation. 

Reporter. — The  method  of  direct  solution  in  acids  has  been  in  use  in  this  labora- 
tory for  at  least  five  years,  "during  which  time  numerous  comparisons  of  it  with  the 
Official  method  upon  all  the  fertilizer  materials  and  mixed  goods  on  our  market  have 
been  made,  and  we  have  yet  to  fiud  either  a  mixed  fertilizer  or  fertilizer  material  that 
will  give  results  materially  different  by  the  two  methods." 

DISCUSSION   OF   RESULTS. 

The  two  methods  of  making  the  solution  of  the  citrate  insoluble  have  given  prac- 
tically the  same  results  in  the  reporter's  samples,  with  three  exceptions  in  each  case. 
The  results  in  Table  IV  on  other  samples  are  good,  with  two  exceptions ;  out  of  62 
determinations  on  solutions  by  the  two  methods  9  varied  by  slightly  more  than  0.1 
per  cent,  and  2  a  little  more  than  0.2  per  cent,  the  averages  being  the  same.  Sam- 
ple No.  1,  a  mixture  of  cotton-seed  meal  and  castor  pomace  sent  out  by  the  reporter, 
was  made  up  as  one  that  would  likely  give  trouble  and  upon  which  the  method  of 
direct  solution  in  acids  would  fail  if  it  would  upon  any  material,  as  these  two  sub- 
stances are  ones  upon  which  the  same  method  will  not  work  for  total.  The  results 
are  bad  from  the  point  of  total  insoluble  contained,  but  good  with  three  exceptions 
when  each  analyst's  results  are  compared  on  basis  of  allowable  variation.  The  high- 
est result  is  0.45  and  the  lowest  0.03  per  cent,  making  a  variation  of  0.42  per  cent, 
twice  as  much  as  the  total  insoluble  obtained  by  the  majority  of  the  work- 
ers. I  am  inclined  to  ascribe  these  wide  variations  on  No.  1  to  the  magnesium 
ammonium  phosphate  precipitate.  A  solution  containing  0.5  gram  substance,  with 
only  0.25  per  cent  content  of  phosphoric  acid  will  not,  as  a  rule,  precipitate  in  the 
same  time  that  a  1  percent  or  over  1  will.  In  my  work  in  No.  1  the  "white"  pre- 
cipitates of  the  insoluble  stood  three  hours  alongside  those  of  No.  2  and  totals  of  the 
same  samples,  when  I  obtained  0.08  and  0.09  per  cent  by  the  ignition  method  and  0.06 
and  0.12  per  cent  by  direct  solution.  The  filtrates  remained  overnight,  during  which 
time  a  further  precipitate  formed  in  the  insoluble  filtrates  from  No.  1,  but  none  in 
those  from  No.  2  or  totals  of  either  samples.  These  additional  precipitates  brought 
my  results  up  to  an  average  0.19  per  cent  for  the  ignition  method  and0.20for  the  direct 
solution  one.  I  have  observed  in  other  cases  that  very  small  percentages  do  not  pre- 
cipitate in  the  same  time  as  larger  ones  do.  I  offer  this  as  a  possible  explanation  of 
the  differences  on  this  sample.  In  operating  on  cotton-seed  meal  and  castor  pomace, 
1  have,  as  a  rule,  gotten  a  few  hundredths  higher  by  dissolving  the  citrate-insoluble 
residue  directly  in  acids  than  by  ignition,  due,  perhaps,  to  the  unavoidable  small  loss 
in  incinerating  and  transferring.  The  phosphate  in  these  materials  not  immediately 
precipitable  by  molybdic  solution  seems  to  be  dissolved  by  ammonium  citrate. 

The  method  of  direct  solution  in  acids  does  not  give  so  nice  a  solution  with  organic 
materials  as  does  the  ignition  one,  but  the  saving  in  time  where  much  work  is  being 
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carried  on  is  not  inconsiderable.  The  direct  solution  in  acids  method  may  be 
described  as  follows:  After  washing  is  complete  transfer  the  filter  with  citrate- 
insoluble  residue  back  to  the  digestion  flasks  and  dissolve  in  30  to  35  cc.  HN03  and  5 
to  10  cc.  HC1,  boiling  forty -five  to  sixty  minutes. 

4.  Total  Phosphoric  Acid. 

The  results  for  total  phosphoric  acid,  by  the  Official  gravimetric  method  and  by 
the  Volumetric  method,  as  carried  out  by  Pemberton  and  as  modified  by  the  reporter, 
are  brought  together  in  Table  V. 

DISCUSSION   OF   RESULTS. 

Gravimetric  method. — The  phosphate  solution  (No.  3)  sent  out  contained  10  grams 
c.  p.  disodium-hydrogen  phosphate  (Na2HP0412H:0)  to  the  liter,  the  theoretical 
percentage  of  P;05  in  this  salt  being  19.826.  The  highest  result  obtained  on  this 
sample  was  20.67  per  cent  and  the  lowest  19.74  per  cent. 
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The  average  of  all  results  is  0.26  per  cent  above  the  theory,  and  the  greatest  varia- 
tion between  the  results  of  all  workers  is  0.93  per  cent.  Quite  a  number  of  analysts 
have  gotten  reasonably  close  to  the  theoretical  content,  a  good  many  have  varied 
widely,  and  nearly  all  have  gotten  high  results,  showing  the  tendency  of  our  method 
to  give  high  results  with  most  chemists,  even  when  the  greatest  care  is  exercised,  to 
say  nothing  of  what  will  be  gotten  with  plain  everyday  procedure.  The  variations 
between  the  highest  and  lowest  results  on  samples  Nos.  1  and  2  are  1.08  and  0.64  per 
cent,  respectively,  which  with  the  variation  of  0.93  per  cent  on  No.  3  are,  while 
entirely  too  wide,  less  than  the  differences  in  any  preceding  years  of  which  I  have 
found  record.  Judging  from  the  results  on  No.  3,  where  we  know  the  content  of 
P205,  I  would  say  that  the  highest  results  on  Nos.  1  and  2  are  entirely  too  high,  and 
that  those  close  around  17  and  2.5  per  cent  represent  more  nearly  the  true  content 
of  P2O5  in  these  samples.  Where  does  the  trouble  lie?  It  will  be  observed  that  the 
results  on  No.  3  Gravimetric  method  marked  "3,"  where  the  analysts  precipitated 
the  solution  direct  with  magnesia  mixture,  are,  while  slightly  high  most  of  them, 
practically  the  same  as  when  previous  precipitation  with  molybdate  solution  was 
made.  This  would  seem  to  indicate  that  the  difficulty  is  not  in  the  molybdate  pre- 
cipitate or  precipitation.  Further  it  will  be  seen  that  results  marked  "2,"  where 
solution  No.  3  was  precipitated  in  the  usual  way,  and  after  washing  the  "white" 
precipitate>  dissolving  it  in  HC1,  and  reprecipitating  with  ammonia,  are  very  close 
to  the  theory;  and  that  those  marked  "4,"  where  1  gram  citric  acid  was  added  just 
before  precipitating  with  magnesia  mixture,  are  almost  exactly  theoretical  ones. 
This  would  seem  to  indicate  that  either  some  of  the  magnesia  of  the  magnesia  mix- 
ture is  thrown  down  as  hydroxid  and  contaminates  the  precipitate,  or  else  the  mag- 
nesium ammonium  phosphate  formed  under  our  conditions  of  precipitation  contains 
more  than  a  normal  amount  of  magnesium,  and  that  by  dissolving  the  "  white  "  pre- 
cipitate in  HC1  and  reprecipitating,  and  also  by  the' presence  of  citric  acid  in  the 
solution  where  the  white  precipitate  is  formed,  the  trouble  is  prevented. 

H.  Neubauer*  claims  that  magnesium  ammonium  j)hosphate  formed  in  solution 
containing  excesses  of  both  ammonia  and  magnesium  salt,  which  is  our  condition 
contains  more  than  a  normal  amount  of  magnesium. 

It  is  just  here,  I  think,  that  an  important  error  creeps  into  our  results,  and  it  is 
not  at  all  improbable  that  this  error  is  greater,  the  greater  the  excess  of  magnesia 
mixture  and  the  stronger  alkaline  the  solution,  though  in  support  of  the  view  of 
magnesium  of  the  magnesia  mixture  precipitating  as  the  hydroxid  and  contamina- 
ting the  "white"  precipitate,  if  I  may  be  pardoned  an  allusion  to  a  bit  of  personal 
experience,  I  will  add  that  I  had  it  on  one  occasion  some  years  ago  where  very 
large  excesses  were  used  and  long  standing  allowed,  fourteen  or  fifteen  hours,  to 
do  so  to  the  extent  of  increasing  my  results  from  a  few  tenths  to  more  than  1  per 
cent,  according  to  the  time  of  standing.  That  this  was  magnesium  hydroxid  was 
demonstrated  by  making  a  solution  corresponding  in  alkalinity  (but  of  full  alkaline 
strength)  and  otherwise  to  the  one  from  which  magnesium  ammonium  phosphate  is 
precipitated  and  adding  to  this  greatly  more  than  the  usual  amount  of  magnesia 
mixture;  after  standing  some  ten  or  twelve  hours  a  precipitate  commenced  to  form 
and  continued  for  twenty-four  hours  or  more,  when  it  was  quite  considerable.  This, 
however,  was  an  extraordinary  case,  and  I  do  not  think  that  any  very  considerable 
error  is  introduced  into  a  result  in  this  way  where  too  great  an  excess  of  magnesia 
mixture  is  not  used  and  too  long  standing  allowed.  It  has  been  reported  more 
than  once,  as  the  result  of  experiment,  that  citric  acid  in  the  solution  from  which 
the  magnesium  ammonium  phosphate  is  precipitated  will  prevent  its  containing 
excess  of  magnesia.  This  was  the  case  in  sample  No.  3,  judging  by  the  results,  and 
the  results  by  the  reporter  and  Mr.  Williams  o  1  No.  2  are  quite  concordant  and  lower 
where  citric  acid  was  used  than  where  it  was  not.     I  will  say,  however,  that  the 
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precipitate  formed  in  the  presence  of  citric  acid  is  very  fine  and  with  us  could  only 
be  caught  by  the  use  of  double  filters.  It  is  hardly  necessary  to  say  that  the  total 
PcOs  in  the  castor  pomace  and  cotton-seed  meal  sample  was  only  gotten  in  form  pre- 
cipitable  by  molybdic  solution  by  ignition  previous  to  solution.  The  following  are 
some  results  on  it  bv  solution  in  acids  direct: 


Gravimetric  method, 
solution  in  HN03  and 
HCl.-B.W.Kilgore. 


Volumetric  method, 
solution  in  HX03  and 
HC1.— B.  W.  Kilgore. 


Volumetric  method, 

solution  in 

(1)  HXO3KCIO,.  (2) 

HN03and  HCL-H. 

Pemberton. 


0.  825 
.80 


0.78(1) 
.78  (1) 
.  66  (2) 

•  40  (2) 

•  4.2X21 


RESULTS    OF    FOREIGN    WORK. 

The  reports  of  two  foreign  chemists  have  been  received  through  the  Chemical  Divi- 
sion of  the  U.  S.  Department  of  Agriculture,  and  are  inserted  in  full.  The  methods 
used  differ  from  ours,  but  such  results  as  are  comparable  with  those  of  American 
workers  appear  elsewhere  in  the  tables. 

Eesults  Obtained  by  Dr.  Friedrich  Strohmer  at  the  Experimental  Sta- 
tion of  the  Central  Union  for  Beet-Sugar  Industry  in  Austro-Hungary. 

The  following  report,  sent  by  Dr.  Strohmer,  did  not  come  in  time  for  incorpora- 
tion with  the  results  given  by  the  reporter.  The  estimation  of  the  phosphoric  acid 
samples  Nos.  1  and  2  was  conducted  as  follows : 

1.  The  estimation  of  the  citrate-soluble  phosphoric  acid  was  conducted  according 
to  the  method  of  the  Halle  Station,  using  Petermann's  solution.  The  work  was  con- 
ducted as  follows : 

Two  grams  of  the  substance  were  digested  with  100  cc.  of  Petermann's  solution  of 
specific  gravity  1.09  for  half  an  hour  at  50°  in  a  beaker.  Afterwards  it  was  filtered 
with  the  use  of  a  filter  pump  and  washed  with  a  one  to  one  mixture  of  water  and 
Petermann's  solution  until  the  dissolved  phosphoric  acid  was  removed  completely 
from  the  filter.  The  filter  was  dried,  incinerated,  and  the  residue  dissolved  with  2 
cc.  of  nitric  acid  and  20  cc.  of  sulphuric  acid  in  a  200  cc.  flask,  filtered,  and  100  cc.  of 
the  filtrate  used  for  the  estimation.  This  quantity  was  almost  neutralized,  and  then 
treated  with  50  cc.  of  citrate  solution,  25  cc.  of  magnesia  mixture,  and  20  cc.  of  24  per 
cent  ammonia.  The  filtration  of  the  ammonia-magnesium  phosphate  was  not  made 
until  after  forty  eight  hours.  The  difference  of  the  total  phosphoric  acid  and  of  the 
part  insoluble  in  citrate  of  ammonia  gave  the  quantity  of  citrate-soluble  phosphoric 
acid. 

2.  The  estimation  of  the  total  phosphoric  acid  according  to  the  molybdate  method 
or  according  to  the  citrate  method. 

In  both  methods  the  phosphoric  acid  was  brought  in  solution  by  the  same  pro- 
cesses and  the  determination  was  made  in  the  following  manner : 

Five  grams  of  the  substance  were  boiled  for  half  an  hour  in  a  half-liter  flask  with 
20  cc.  of  nitric  acid  of  a  specific  gravity  of  1.42  and  50  cc.  of  pure  concentrated 
sulphuric  acid.  Afterwards  the  contents  of  the  flask  were  cooled  and  filled  to  the 
mark  at  17. 5C,  thoroughly  shaken  and  filtered. 

(«)  Of  the  filtrate  for  the  molybdate  method,  50  cc.  were  treated  with  the  molyb- 
date solution  and  the  analysis  was  finished  according  to  the  method  of  Sonnen- 
schem.     (See  Fresenius,  6th  German  edition,  1875,  vol.  1,  page  404.) 
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(b)  In  the  citrate  method  50  cc.  of  the  filtrate  were  added  to  100  cc.  of  the  citrate 
solution,  and  afterwards,  drop  by  drop  with  constant  stirring,  25  cc.  of  the  magnesia 
mixture  added.  The  preparation  of  the  two  solutions  is  described  in  the  pamphlet, 
Agriculturversuchsstation  Halle,  by  Drs.  Bieler  and  Sehneidewind,  on  page  62. 

3.  Estimation  of  the  water-soluble  phosphoric  acid. — Ten  grams  of  the  dried  sub- 
stance were  brought  into  a  1-liter  flask  and  800  cc.  of  water  added.  The  flask 
was  shaken  for  two  hours,  filled  up  to  the  mark,  shaken  again  vigorously,  and 
filtered.  Of  the  filtrate,  100  cc.  were  treated  either  by  the  Molybdate  method  or 
according  to  the  citrate  method. 

4.  The  estimation  of  the  citrate-soluble  phosphoric  acid,  according  to  Ross,  and 
the  estimation  of  the  citrate-soluble  phosphoric  acid  by  difference  were  determined 
by  the  method  sent.  The  determination  of  the  phosphoric  acid  by  the  Volumetric 
method  of  Pemberton  was  not  tried. 

Table  of  results. 


Sample  No.  ] . 

Sample  No.  2. 

Molybdate 
method. 

Citrate 
method. 

Molybdate 
method. 

Citrate 
method. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

0.00 

1.86 

1.83 

2.53 
2.51 

2.50 
2.55 

15.73 
15.79 

15.80 

15.75 

0.00 

0  00 

12.08 

12.05 

12.03 

12.05 

Citrate-soluble  phosphoric  acid  according  to  Ross. . . 

1.50 
1.31 

>Not  done} 

1.63 
1.49 

>  Not  done. 

Citrate-soluble  phosphoric  acid  by  difference 

1.41 
1.44 

1.35 
1.32 

1.54 
1.65 

1.82 
1.75 

In  regard  to  these  results  it  is  noted  that  the  estimation  of  the  citrate-soluble 
phosphoric  acid,  according  to  the  Halle  method,  as  well  also  as  the  estimation  of 
the  total  phosphoric  acid  and  soluble  phosphoric  acid,  is  much  more  quickly 
obtained  than  the  estimation  of  the  citrate  soluble  phosphoric  acid  according  to 
Boss  and  the  estimation  of  citrate-soluble  phosphoric  acid  by  difference. 

The  soluble  phosphoric  acid  in  sample  3  of  the  phosphate  solution  was  determined 
in  50  cc.  by  the  molybdate  and  citrate  methods  under  the  same  conditions  as  have 
been  given  above.    The  results  were  as  follows : 


Molybdate  method. 

Citrate  method. 

0.  0998  gram  P205. 
.  0995  gram  P206. 

0. 1008  gram  P2Os. 
.  1001  gram  P2Os. 

For  100  cc.  the  figures  would  be  double  the  above. 

Report  by  Dr.  Fassbender. 
phosphoric  acid  in  sample  no.  1. 


Total. — Ten  grams  of  substance  were  boiled  in  a  flask  with  100  grams  of  sulphuric 
acid  till  the  fluid  was  clear  and  colorless.  After  cooling  it  was  diluted  and  made  up 
to  500  cc.  A  100  cc.  portion  was  measured  and  to  it  added  20  cc.  of  citric-acid  solu- 
tion (500  grams  citric  acid  to  a  liter  of  water)  and  then  70  cc.  of  10  per  cent  ammonia. 
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Before  the  fluid  became  cold  25  cc.  of  magnesia  mixture  were  added,  and  the  bottom 
of  the  beaker  lightly  rubbed  with  a  rubber-shod  glass  rod.  When  a  cloud  of  the 
phosphate  was  seen  to  form,  the  rod  was  withdrawn  and  the  adhering  solution 
washed  back  with  a  little  diluted  citric  acid.  It  was  allowed  to  stand  two  or  three 
hours  when  the  precipitate  had  completely  settled.  It  was  then  filtered,  washed 
with  2.5  per  cent  ammonia,  and  ignited  till  complete  whiteness  was  attained.  Results 
obtained  were : 


Mg2P20?. 

P2Os. 

Gram. 

0.  0751 

.0754 

Per  cent. 
2.40 
2.41 

PHOSPHORIC    ACID   IN   SAMPLE   NO.  2. 

Water-soluble  phosphoric  acid. — Ten  grams  were  placed  in  a  500  cc.  flask,  the  flask 
a  third  filled  with  water,  and  then  shaken  half  an  hour.  It  was  filled  up  to  mark, 
the  liquid  filtered,  and  25  cc.  taken  for  estimation  of  P205  in  the  way  already 
described. 

Citrate-soluble  phosphoric  acid. — Two  grams  of  substance  were  rubbed  up  in  a  dish 
with  100  cc.  of  Petermann's  citrate  solution,  brought  into  a  250  cc.  flask  and  digested 
one  hour  at  40°.  The  solution  was  made  up  to  the  mark  and  filtered.  One  hundred 
cubic  centimeters  of  the  filtrate  were  taken  for  the  determination  of  phosphoric 
acid,  which  was  effected  as  before  given.  Petermann's  solution  is  made  by  dissolving 
citric  acid  in  ammonia  till  neutrality  is  obtained,  bringing  the  solution  to  1.09  sp.  gr. 
and  then  adding  50  cc.  of  ammonia  to  each  liter. 

Total  phosphoric  acid. — Five  grams  of  substance  were  heated  with  aqua  regia  in  a 
500  cc.  flask  placed  on  the  water  bath.  After  cooling,  the  liquid  was  filled  up  to  the 
mark,  filtered,  and  50  cc.  taken  for  phosphoric  acid  determination. 


Mg2P207. 

P2O5. 

Water-soluble 

1 

\ 

{ 

Gram. 

0.  0930 
.0932 
.0800 
.0801 
.1353 
.1359 

Per  cent. 
11.90 
11.93 
12.80 
12.82 
17.32 
17.39 

Total 

PHOSPHORIC    ACID   IN    SAMPLE   No.    3. 

Twenty-five  cubic  centimeters  of  the  solution  containing  phosphoric  acid  sent  out 
as  sample  No.  3  were  measured  out  and  the  phosphoric  acid  determined  as  before 
described  • 


Mg2P207. 

P205. 

In  25  cc 

Gram. 
i        0. 0784 
i          . 0783 

Per  cent. 
20.06 
20.03 

1 

PHOSPHORIC   ACID    METHODS    USED    BY   PROF.  G.  THOMS,  OF   RIGA. 


In  the  case  of  No.  1  (mixed  castor  pomace  and  cotton-seed  meal)  solution  was 
effected  by  the  method  used  at  the  Riga  Station  for  soils.     A  portion  was  burnt,  the 
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ash  dissolved  in  strong  hydrochloric  acid,  the  solution  evaporated  to  dryness,  the 
residue  moistened  with  nitric  acid,  then  taken  up  with  water,  and  the  solution 
Drought  to  volume.  A  25  cc.  portion  (in  this  case  representing  1.4408  grams  of  sub- 
stance)  was  mixed  with  75  cc.  of  molybdate  solution,  each  cubic  centimeter  of  which 
contained  43  milligrams  of  molybdic  acid.  The  mixture  was  allowed  to  stand  twelve 
hours  on  the  top  of  a  steam  bath,  though  not  in  direct  contact  with  steam.  It  was 
then  filtered  and  the  precipitate  washed  with  ammonium  nitrate  solution  prepared  by 
mixing  3  kilos  of  ammonium  nitrate,  2  liters  of  1.2  sp.  gr.  nitric  acid  and  15  liters  of 
water.  The  precipitate  was  dissolved  on  the  unperforated  filter  by  dilute  ammonia 
(1:3),  the  solution  mixed  with  10  cc.  of  magnesia  mixture  prepared  with  magne- 
sium chlorid  and  allowed  to  stand  over  night.  The  double  phosphate  was  con- 
verted into  pyrophosphate  over  a  Bunsen  lamp  and  then  ignited  to  a  white  heat 
before  the  blast  lamp  for  five  to  ten  minutes,  or  sufficient  to  bring  it  to  whiteness 
and  constant  weight.     The  per  cent  found  was  2.49. 

In  sample  No.  2  (acid  phosphate)  only  soluble  phosphoric  acid  was  determined. 
Twenty  grams  were  transferred  to  a  liter  cylinder  and  water  added  to  the  mark. 
The  mixture  was  then  shaken  every  ten  minutes  for  two  hours,  the  time  of  shaking 
being  regulated  by  a  sand  glass.  Liter  flasks  are  not  used  for  this  determination  at 
the  Riga  Station,  it  being  found  easier  to  intermix  water  and  solid  substance  in  a 
cylinder.  The  solution  was  then  filtered  through  a  dry  filter  and  10  cc.  taken  for 
the  determination  of  phosphoric  acid.  The  estimation  was  conducted  as  before 
described.     The  per  cent  found  was  13.53. 

No.  3  (a  solution)  was  precipitated  with  molybdate  solution,  a  10  cc.  portion  being 
taken.  The  rest  of  the  determination  was  as  before  described.  The  result  of  the 
determination  gave  a  mean  of  0.2105  gram  of  P205  to  the  100  cc. 

VOLUMETRIC    METHOD    FOR   TOTAL   PHOSPHORIC    ACID 

Comments  of  Analysts  on  Volumetric  Method 

E.  E.  Noble,  Alabama. — Neither  of  the  Volumetric  methods  would  give  results  that 
could  be  relied  on  on  the  solutions  from  the  Ross  method  of  digesting  for  citrate- 
soluble  on  account  of  the  deposit  of  molybdic  acid.  This  deposit  did  not  take  place 
in  solutions  by  other  methods.  The  Volumetric  method  as  carried  out  by  Pem- 
berton  and  Kilgore  gives  results  agreeing  with  the  Gravimetric  method.  Theresults 
by  the  Volumetric  method  are  on  the  whole  good,  but  there  is  a  lack  of  uniformity, 
which  I  can  only  account  for  by  the  deposit  of  traces  of  molybdic  acid  or  the  exces- 
sive washing  dissolving  some  of  the  yellow  precipitate,  or  both.  I  found  that  traces 
of  the  yellow  precipitate  were  dissolved  when  the  washings  became  nearly  neutral, 
but  reprecipitated  on  following  into  the  acid  filtrate.  Insolubles  by  the  Volumetric 
methods  were  uniformly  good,  agreeing  with  the  Gravimetric  results  in  every  case. 
For  total,  0.5  gram  is  too  much;  when  0.2  gram  was  used  the  results  were  more  uni- 
form and  required  less  washing  to  free  the  precipitates  of  acid. 

C.  L.  Hare. — In  citrate-soluble  by  the  Ross  method  and  total  by  the  sulphuric-acid 
methods  precipitation  by  aqueous  solution  of  ammonium  molybdate  is  not  ready 
and  requires  some  minutes  for  completion,  owing  to  the  large  amount  of  ammonium 
sulphate.  The  large  amount  of  washing  is  the  weak  point  in  this  method.  In  a 
20  per  cent  material  0.2  gram  is  the  most  convenient  portion  for  analysis. 

H.  TV.  Wiley. — In  the  Pemberton  method,  and  also  in.  Kilgore's  modification,  the 
results  are  very  high,  but  such  good  results  have  been  obtained  with  it  by  other 
analysts  that  I  am  not  yet  ready  to  condemn  it  as  being  unreliable  on  a  single  trial. 
The  trouble  appears  to  be  that  in  precipitating  the  hot  mixture  some  molybdic  acid 
is  thrown  down  and  this  affects  the  titration. 

TV.  A.  Powers,  Illinois. — I  found  the  yellow  precipitate  slightly  soluble  in  water. 
After  filtering  by  decantation  and  washing  on  filter  to  500  cc,  the  next  100  cc.  or 
more  were  evaporated  to  dryness,  when  quite  a  yellow  residue  was  left. 

H.  B.  McDonnell,  Maryland. — I  fail  to  see  any  advantage  for  the  Pemberton  method 
in  official  work.     The  protracted  washing  of  the  yellow  precipitate  needed  to  remove 
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the  acidity  offsets  any  advantage  it  might  otherwise  hare  as  to  time.     The  end  reac- 
tions are  frequently  not  as  distinct  as  desirable.     I  prefer  the  reporter's  modification. 

B.  de  Eoode,  West  Virginia. — I  do  not  believe  that  water  dissolves  the  yellow  pre- 
cipitate, but  water  alone  uc?ed  for  washing  allows  the  precipitate  to  pass  through 
the  filter,  especially  at  the  end,  when  all  acid  and  ammonium  nitrate  are  washed  out. 
I  find  that  if  the  main  washing  is  performed  with  2  per  cent  ammonium  nitrate  solu- 
tion, and  finally,  washed  three  or  four  times  with  water,  better  results  are  obtained. 
The  results  obtained  when  small  quantities  of  the  yellow  precipitate  passed  through 
were,  as  a  rule,  about  correct,  whereas  those  where  the  filtrate  was  perfectly  clear 
were  too  high,  and  I  am  inclined  to  believe  that  the  alkali  is  too  weak  and  that 
alkali  of  the  former  strength  of  326.5  cc.  normal  alkali  to  the  liter  is  more  nearly 
correct  than  that  of  323.7  cc. 

A.  E.  Shuttleivorth,  Canada.—  The  Volumetric  method  is  very  much  quicker  and 
less  tedious  than  the  Official  method,  and  our  results  by  the  Pemberton  and  Kilgore 
methods  compare  very  closely. 

H.  Pemberton,  jr. — The  yellow  precipitate  was  in  all  cases  filtered  upon  a  2-inch 
Hirsch  funnel  (a  porcelain  funnel  with  perforated  porcelain  plate  cast  in  it),  whose 
perforated  plate  was  covered  with  a  disk  of  soft  filter  paper,  such  as  comes  in  cut 
filters,  as  it  shapes  itself  to  the  filter  better  than  the  sheet  paper.  Practically  0.2 
gram  substance  was  used  for  analysis ;  250  cc.  wash  water  freed  No.  3  of  acid,  and 
additional  washing  of  250  cc.  did  not  lower  results. 

C.  B.  Williams,  North  Carolina. — My  results  by  the  Volumetric  method  were  gen- 
erally very  good,  but  tended  to  be  a  little  high.  My  later  results  by  this  method,  as 
carried  out  by  the  reporters,  have  all  been  good. 

"  F.  B.  Carpenter. — -On  all  low  percentages  the  results  by  the  Volumetric  method,  as 
carried  out  by  both  Pemberton  and  Kilgore,  compare  well  with  the  Gravimetric 
method,  but  on  higher  percentages  the  results  were  slightly  higher.  The  best  results 
were  obtained  by  using  the  Gooch  crucible  and  pump  for  filtering. 

Beporter. — The  Volumetric  method,  as  carried  out  by  Pemberton,  has  given  me,  on 
the  reporter's  sample,  fairly  good  results;  as  carried  out  by  myself  the  results  com- 
pare well  with  the  Gravimetric,  but  the  results  on  all  other  samples  operated  on 
have  not  been  just  what  would  be  liked  by  either  method  of  procedure.  On  small 
percentages  no  trouble  has  been  had;  0.2  gram  substance  is  best  for  percentages 
above. 4  or  5.  but  for  lower  ones  0.4  gram  can  be  used  to  advantage.  The  easiest 
method  of  filtration  with  me  has  been  the  use  of  a  3-iuch  funnel  with  platinum  cone 
or  disk  well  filled  with  holes  and  covered  with  coarse  asbestos,  using  filter  pump. 
This  funnel  will  take  the  entire  filtrate  from  a  molybdate  precipitate  at  once,  which 
runs  through  quickly,  allowing  but  little  time  for  molybdic  acid  to  deposit,  and  can 
be  washed  easily  with  large  quantities  of  water  at  a  time.  The  Hirsch  funnel  has 
proved  very  satisfactory,  but  the  filtration  and  washing  are  more  tedious  on  account 
of  the  shallowness  of  the  funnel  and  liability  of  spurting  out  some  of  the  precipi- 
tate in  stirring  it  up  with  wash  water.  A  deep  funnel  of  the  same  kind  would  be 
most  excellent,  and  I  think  the  new  porcelain  disk  with  rubber  rim  will  be  a  good 
substitute.  The  yellow  precipitate  is  slightly  soluble  in  water.  I  found  1,000  cc. 
wash  water  to  dissolve  an  amount  of  yellow  precipitate  corresponding  to  about  0.15 
per  cent  P205  on  basis  of  0.5  gram  substance. 

DISCUSSION   OF    RESULTS. 

The  results  for  total  phosphoric  acid  by  the  Volumetric  method  are  presented  in 
Table  V,  besides  those  by  the  Gravimetric,  and  also  the  amount  of  wash  water 
required  to  free  of  acids,  when  reported.  The  results  reported  are  decidedly  encour- 
aging in  comparison  with  those  by  the  Official  method.  On  Nos.  2  and  3  the  varia- 
tions between  highest  and  lowest  results  by  the  Volumetric  methods  are  wider  than 
those  by  the  Official  method,  but  the  averages  by  the  Volumetric  method,  as  carried 
out  by  Pemberton,  are  practically  the  same  as  by  the  Gravimetric,  while  the  averages 
by  ^he  Volumetric  method,  as  described  by  the  reporter,  represent  more  nearly  what 
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we  believe  to  be  the  phosphoric-acid  content  of  the  samples.  On  Xo.  1  the  Volu- 
metric results  are  good,  and  the  variations  between  results  and  from  averages  are 
less  than  the  Gravimetric  ones.  It  is  not  believed,  however,  from  the  comments  of 
analysts  that  the  Volumetric  methods  will  at  present  give  results  on  high  percent- 
ages to  be  relied  on  invariably,  and  are  not  so  sure  as  the  official  one. 

The  results  for  water-soluble  phosphoric  on  Xos.  1  and  2  are  presented  in  Table 
VI.  The  water  soluble  in  Xo.  1  was  not  all  directly  precipitable  by  molybdic  solu- 
tion, and  had  to  be  evaporated  to  dryness  and  ignited. 


Table  VI. — Water  soluble  phosphoric  acid,  reporter's 

samples 

Xo.  1.  Method  and                 -„■     „   -»«-„.,    -,       ,         ,  . 

washings.                         "No-  2'  Metho(i  ai*d  washings. 
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Volumetric  as  carried  out 
by  Pemberton. 
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.5 
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1 
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R.E.Xoble 

Per  ct. 
0.73 
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Per  ct. 

Per  c£. 

Per  ct. 
12.20 

12.17 
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Per  ct. 

cc. 

Per  e«. 
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B.B.Eoss 

John  P.  Street 

0  08 

.14    

11.72 

.12 

!     11.84 



C.  L.Hare 

12.13 
12.14 

1. 11 

12.14 
11.66 
11.69 
11.91 
11.86 
11.96 
11.95 
11.78 
11.85 

E.  G.  Run  van 

.74 

12.75 

12.30 
12.65 

K.P.McElroy 

R.  deRoode 

.82 
.86 

.55 
.52 

R.  J.  Davidson  and  T.  L.  Watson  . .  j         w 

.86 

T.F.Watson 

.67 
.64 

.43 
.45 

.82 

11.81 
11.81 

11.64 
11.66 

H.E.Curtis 

.99 
97 

R.  Harcourt.  J.J.  Ferguson,  P.  B.  |      ^  07 

Kennedv.  and  Wiu.  McCallum.           -,  n- 

11.70 
11.80 
11.97 

12 

12.08 

12.  08 
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11.80 

11.74 

11.90 

11.93 

1  1    TO 

1.17 

C.  B.  Williams 

84 
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.25 

.90 
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.85 
.80 

12.00 

12.  25 
12.  20 

12.20 

18 
times. 

12.00 

12.05 
11.15 
12.12 

15 

.83 
.84 
.73 

times. 

12.  00 

B  W.  Kilgore 

11.85 
11.75 

450 



.44 







.89 

.  32            -  Sfi        11. 90 

12.25    12.11 

1  Citric-acid  method. 
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In  Table  VII  are  brought  together  those  results  on  insoluble  phosphoric  acid  made 
by  Gravimetric  and  Volumetric  methods.  The  comparisons  are  good,  with  one  or 
two  exceptions,  and  we  consider  the  Volumetric  method  safe  for  such  low  percent- 
ages when  properly  understood  and  worked. 


Table  VII. — Insoluble  phosphoric  acid,  reporter's  samples. 
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Per  ct. 

CC. 

Per  c*. 
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E.  E.  Xoble 

2.26 
2.34 
2.26 
2.24 

2.20 
2.32 
2.26 
2.27 

:::::::: 

2.28 
2.32 

2.26 

2.28 
2.73 

2.30 
2.30 
3.20 

2.81 

3.38 

E.J.  Davidson  and 

T.L.Watson  .... 

0.32 

0.20 

0.15 

2.95 

2.82 

2.84 

.27 

.20 

250 

.15 

400 

2.98 

2.77 

250 

2.90 

400 

B.  Terne  and  Ber- 

3.32 

3.25 

3.26 

3.20 

C.  B.  Williams 

.20 
.20 

2.90 
2.93 

2.87 

2.87 

.15 

3.10 

350 

F.  B.  Carpenter 

.21 

2.71 

.25 



.21 

2.76 

2.90 

2.80 

B.  W.Ejlgore 

.20 

.20 

2.92 

2.90 

250 

.18 
.23 
.18 

.18 
.23 
.18 



2.85 
2.89 
2.81 

2.75 
2.85 
2.80 

250 

250 

250 



Means 

.224 

.18 

.19  j.. 

2.72 

2.73 

2.74 

With  reference  to  the  Volumetric  method  as  carried  out  by  H.  Pemberton,  and  as 
described  by  the  reporter,  there  are  two  main  differences:  First,  the  temperature  of 
precipitation  in  the  former  is  at  boiling ;  in  the  latter  55°  to  60°  C. ;  60°  in  both  gives 
practically  50°  in  beaker.  At  the  former  temperature  molybdic  acid  deposits  very 
quickly,  especially  if  any  considerable  excess  of  the  precipitant  is  present.  If  we 
know  how  much  phosphoric  acid  our  samples  contain  and  add  just  enough  molyb- 
date  to  do  the  work,  or  are  willing  to  add  little  by  little  of  the  precipitating  reagent 
till  the  proper  amount  has  been  added,  this  objection  is  largely  overcome,  but  the 
former  we  do  not  know  and  the  latter  is  tedious  and  time-consuming.  At  55°  C.  the 
official  molybdate  does  not  deposit  for  fifteen  minutes  or  more  at  most,  precipitation 
is  always  complete  in  4  or  5  minutes  from  the  time  the  molybdate  is  added,  ana  pre- 
cipitation and  filtration  can  be  finished  in  almost,  if  not  in  as  short  a  time  by  this 
method  of  procedure  as  by  the  regular  Pemberton  method,  with  the  advantages  of 
less  danger  of  molybdic  acid  depositing  and  of  being  able  to  handle  a  larger  number 
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of  determinations  at  a  time.  The  second  difference  is  in  the  molybdic  solutions, 
which  I  consider  to  the  advantage-of  the  official  molybdate,  and  will  give  my  reasons 
elsewhere.  Besides,  in  adding  the  official  molybdate  to  the  solution  to  he  precipi- 
tated, the  ammonium  molybdate,  ammonium  nitrate,  and  nitric  acid  all  go  in  together, 
while  in  the  Pemherton  procedure  they  are  added  separately,  with  the  same  result 
in  the  end  as,  I  consider,  were  the  formula  the  same. 


ADDITIONAL    RESULTS   BY   VOLUMETRIC   METHOD. 

Considerable  work  with  the  Volumetric  method  has  been  done  at  the  New  Jersey 
Experiment  Station,  and  the  results  reported  to  me  by  Mr.  L.  A.  Voorhees  follow  in 
Tables  VIII  and  IX.  Mr.  Voorhees  says  that,  in  the  work  in  Table  VIII  he  "  used 
three  methods  of  precipitating  the  'yellow  precipitate:'  first,  the  one  described  by 
Pemberton  ;  second,  that  described  by  yourself;  and  third,  by  adding  sufficient  ammo- 
nium nitrate  (15  grams)  and  ammonium  molybdate  (official  solution  in  nitric  acid) 
and  allowing  to  stand,  without  heating,  at  the  temperature  of  the  room  for  twelve 
hours  (or  over  night).  This  method  has  been  used  here  in  the  precipitation  for  the 
official  method  also,  and  in  no  case  was  a  second  precipitate  secured  by  heating  the 
filtrate  with  additional  ammonium  molybdate.  Its  advantage  in  the  titration 
method  comes  in  where  the  system  of  making  strings  of  analyses  is  used  and  one  can 
use  his  time  in  removing  the  supernatent  liquid." 


Table  VIII, — Results  by  the   Volumetric  and   0 

samples. 


lei  a 


I  methods  on  reporter's  and  other 


I.  Castor  pomace  and  cotton-seed  meal 

II.  Acid  phosphate 

III.  Solution  per  100  grams  of  P205 

New  Jersey  samples : 

No.  1.  Boneblack  superphosphate. . . 

No.  2.  Complete  fertilizer 

No.  3.  Complete  fertilizer 

No.  4.  Complete  fertilizer 

No.  5.  Complete  fertilizer 

No.  6.  Complete  fertilizer 

No.  7.  Complete  fertilizer 

No.  8.  Complete  fertilizer 

No.  9.  Complete  fertilizer 


Official. 


Per  cent. 
2.62 
2.59 


17.18 
17.12 
.1999 

.1980 

15.72 

8.71 
11.  94 
10.05 
16.96 

11.59 

9.96 

10.22 
9.04 


Pemberton 


Per  cent. 
2.51 
2.51 


18.15 

18.00 
.2042 
.2054 


Kilgore. 


Per  cent . 
2.4! 
2.4! 


17.55 
17.33 
20.28 
20.19 


New  Jersey 
station. 


Per 


cent. 
2.45 
2.43 
2.48 
2.45 
17.30 
17.37 
20.19 
20.13 

15.67 
15.67 

8.75 
11.87 
11.92 
10.00 
16.86 
17.12 
11.52 

9.75 

9.40 
10.21 

8.90 


No.  1,  plain  boneblack  superphosphate. 

No.  2,  mixture  of  dissolved  bone,  KC1,  and  NaNOg. 

No.  3,  mixture  of  NaN03  (NH4)2S04:  blood,  fish,  bone,  boneblack,  sup.,  acid  phosphate,  and  KC1. 

No.  4,  mixture  of  NaN03,  tankage,  ground  bone,  boneblack  sup.,  and  KC1. 

No.  5,  mixture  of  NaN03  ground  bone,  boneblack  superphosphate,  and  KC1. 

No.  6,  mixture  of  NaN03  (NH4),S04,  dried  blood,  boneblack,  and  KC1. 

No.  7,  mixture  of  NaN03,  tankage,  dissolved  bone,  and  KC1. 

No.  8,  mixture  of  NaN03,  blood,  bone,  boneblack  superphosphate,  KC1,  and  K2S04. 

No.  9,  mixture  of  NaN03,  blood,  bone,  boneblack  acid  phosphate, KC1  and  K2S04. 


93 

In  Table  IX  are  the  results  of  48  analyses  of  commercial  completes.  This  wo^k 
was  done  by  the  entire  force  of  the  laboratory  in  the  usual  rapid  way  of  performing 
our  control  work.  The  results  do  not  agree  as  well  as  they  should,  and  I  think  it  is 
because  the  titration  method  requires  considerably  more  care  than  it  received  in  this 
instance,  at  least  till  it  becomes  more  familiar.  The  official  determinations  were 
duplicated  in  order  to  make  our  reported  work  satisfactory  to  ourselves,  but  there 
"was  no  time  left  to  duplicate  the  titrate  ones.  The  results  tend  to  be  high  by  the 
volumetric  method  on  high  percentages  especially,  but  are  generally  good  on  low  ones. 

Table  IX. — Results  oy  Pemberton  and  Official  methods  on   commercial  mixed  and  com- 
plete fertilizers. 


\  Peniber- 
ton. 


10 

11 
12 

13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 


Per  cent. 

11.65 

13.50 

13.22 

12.65 

9.30 

8.16 

7.04 

5.50 

3.59 

12.75 

12.89 

9.26 

11.80 

9.32 

10.15 

8.84 


Official. 


Per 


cent. 

11.45 

13.23 

13.23 

12.53 

9.14 

7.95 

7.04 

5.54 

3.55 

12.88 

12.76 

9.26 

11.68 

9.21 

9.89 

8.75 


26 
27 
28 
2U 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 


Pember- 
ton. 


Per  cent. 
9.84 
7.74 
9.60 
12.42 
12.99 
13.42 
11.51 
11.52 
11.00 
10.34  | 
15.28  J 
12.  06  I 
7.59  j 
9.03  I 
8.33  ] 
10.  26  i 


Official.  | 


Per  cent. 

9.56 

7.68 

9.30 

12.12 

13.10 

13.06 

11.15 

11.16 

10.88 

10.03 

14.84 

11.99 

7.62 

9.08 

8.21 

10.26 


42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52" 
53 
54 
55 
56 
57 


Pember  - 
ton. 


Pet 


cent. 
12.02 
10.31 
12.80 
10.24 
11.95 

9.23 
10.44 
12.12 
12.93 
=  1.62 

9.30 
11.62 
11.25 
11.58 

9.18 
10.83 


Official. 


Per  cent. 
11.77 
10.21 
12.68 
10.24 
11.97 

9.12 
10.56 
12.21 
12.  87 

1.82 

9.43 
11.81 
11.26 
11.44 

9.37 
10.96 
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WASHING  THE   MAGNESIUM-AMMONIUM  PHOSPHATE. 

The  results  upon  this  subject  on  the  samples  sent  out  by  the  reporter,  and  on 
others,  are  brought  together  in  Table  X. 

Table  X.  —  Washing  the  magnesium-ammonium  phosphate,  reporter's  samples. 
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R.E.Noble*.. 
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2.75 
2.78 
2.86 
2.74 
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2.86 
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RESULTS  ON  OTHER  SAMPLES.2 


J.S. Meng  and  R. 
E.  Noble.* 


14.64 
14.84 


11.44 


1<0.14 
10.40 


14.16 
14.01 
14.13 
10.44 
10.48 
10.45 
9.85 
10.00 


21 


21 


1  It  is  customary  with  these  analysts  to  wash  practically  free  of  chlorids.    These  experiments  were 
made  to  the  effect  of  washing. 

2North  Carolina  Experiment  Station,  Technical  Bui.,  No.  7. 


COMMENTS     OF     ANALYSTS    ON    WASHING    THE     MAGNESIUM-AMMONIUM     PHOSPHATE 

PRECIPITATE. 

E.  E.  Noole,  Alabama. — The  results  are  more  uniform  and  lower  when  the  "white" 
precipitate  is  washed  free  of  chlorids  than  when  the  washing  is  only  partial. 

C.  L.  Hare. — There  is  always  a  considerable  diminution  in  the  weight  of  precipi- 
tates washed  free  of  chlorids  from  those  washed  only  ten  or  twelve  times,  and  the 
results  are  more  concordant  after  freeing  of  chlorids. 
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L.  A.  roorhees,  New  Jersey. — The  Gooch  crucible  was  used  in  collecting  the  "  white" 
precipitate,  and  after  washing,  as  is  our  custom,  no  chlorids  were  present. 

John  21.  McCandless,  Atlanta,  Ga.— Filtrations  were  made  in  Gooch  crucible,  and 
no  chlorids  were  present  after  washing  a3  usual. 

TV.  A.  Powers,  Illinois. — It  has  been  my  custom  to  wash  the  "  white"  precipitate 
twenty  times,  which  I  have  found  to  free  it  of  chlorids. 

F.  B.  Carpenter,  North  Carolina. — My  experience  is  that  there  is  more  danger  of 
getting  high  than  low  results,  and  that  it  is  necessary  to  wash  free  of  chlorids. 

Reporter. — It  is  my  practice  and  that  of  this  laboratory  to  wash  all  "  white"  pre- 
cipitates practically  free  of  chlorids.  We  have  often  found  differences  of  from 
0.20  to  0.50  per  cent  between  10  to  12  and  15  to  18  washings  on  ordinary  mixed  fer- 
tilizers, and  much  greater  on  high  grade  materials.  Our  method  gives  high  results 
at  best,  and  they  are  markedly  so  unless  care  is  taken  in  washing. 

DISCUSSION   OF   RESULTS. 

The  percentages  by  10  and  15  washings  have  been  considerably  diminished  on 
washing  18  and  20  times,  and  even  the  results  as  shown  by  No.  3  at  least,  are  much 
above  the  true  contents  of  phosphoric  acid.  The  results  are  also  more  concordant 
from  having  been  practically  freed  of  chlorids.  It  is  hardly  necessary  to  say  that 
there  is  a  very  great  difference  in  magnesium-ammonium  phosphate  precipitates,  even 
from  the  same  material  and  solution,  as  to  the  ease  or  difficulty  with  which  they 
can  be  freed  of  chlorids  depending  on  the  excess  of  magnesia  mixture,  conditions  of 
precipitation,  kind  of  precipitate,  etc.  The  least  magnesia  mixture  used  in  order 
to  have  an  excess  the  better  and  the  easier  the  precipitates  are  to  wash  clean.  I 
rather  suspect  that  most  of  us  use  too  much  magnesia  mixture,  which,  on  long 
standing  in  strong  alkaline  solution,  is  likely  to  contaminate  our  precipitates,  giv- 
ing rise  to  high  results.  Of  course,  where  the  Gooch  crucible  is  used  in  filtering 
little  difficulty  will  be  found  in  freeing  of  chlorids,  and  by  freeing  of  chlorids  I  do 
not  mean  the  removal  of  the  last  trace ;  this  would  be  tedious  and  unprofitable,  but 
the  precipitate  should  be  practically  free  of  them. 

OTHER   COMMENTS    OF   ANALYSTS. 

R.  E.  Noble,  Alabama. — For  total  and  insoluble  solution  in  HNO3  and  HC1  give 
equally  as  good  results  without  as  with  ammonium  nitrate,  but  for  soluble  ammo- 
nium nitrate  is  necessary. 

H.  W.  Wiley. — Would  it  not  be  well  for  the  association  to  go  back  to  some  of  the 
old  methods  of  getting  a  white  color  in  the  pyrophosphate?  Moistening  the  residue 
with  ammonium  nitrate  or  nitric  acid  and  reigniting  once  or  twice  will  give  a  per- 
fectly white  material  usually. 

R.  de  Roode,  West  Virginia. — It  was  found  necessary  to  evaporate  the  water-soluble 
of  No.  1  (castor  pomace  and  cotton-seed  meal)  to  dryness  and  ignite  in  order  to  get 
the  phosphate  in  form  precipitable  by  molybdic  solution. 

When  small  portions  of  substance  are  taken  for  analysis  high  results  are  obtained. 
Of  two  portions  of  the  same  solution  representing  £  and  \  gram  substance,respectively 
the  \  gram  portion  will  not  give  twice  as  much  P205  as  the  \  gram  portion.  Precipitat- 
ing 2,  1,  and  \  grams  of  No.  1  gave  2.41, 2.51,  and  2.60  per  cent,  respectively,  of  P205.  In 
like  manner  \  and  \  gram  No.  2  gave  17.18  and  17.39  per  cent  of  P2O5;  while  on  \ 
and  \  gram  No.  3  were  obtained  20.07  and  19.91  per  cent  P2O5,  respectively,  and  the 
results  for  No.  3  were  higher  for  the  small  amounts  of  substances  regardless  of 
whether  the  precipitation  was  made  direct  with  magnesia  mixture  or  in  the  usual 
way  with  molybdate  first.  The  molybdate  method,  as  carried  out  by  us,  in  my 
opinion  tends  to  give  high  results,  and  these  errors  are  multiplied  when  small  quan- 
tities of  substances  are  operated  on  and  divided  where  large  amounts  are  used. 
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B.  B.  Ross. — Prof.  Ross  reported,  after  the  results  from  the  Alabama  State  Labora- 
tory had  come  in  and  been  tabulated,  that  he  had  found  the  ammonium  nitrate  used 
in  the  work  on  the  reporter's  samples  to  be  contaminated  with  phosphoric  acid,  but 
that  the  salt  was  not  homogeneous  and  a  constant  correction  could  not  be  gotten. 
The  results  from  Alabama  should  be  lowered  somewhat  because  of  this.  He  further 
stated  that  this  was  the  hrst  time  he  had  found  phosphoric  acid  in  ammonium 
nitrate.  To  which  the  reporter  would  add  that  once  in  the  laboratory  of  the  Xorth 
Carolina  Station  we  found  our  ammonium  nitrate  considerably  contaminated  with 
phosphoric  acid. 

BURNING   THE   MAGNESIUM   AMMONIUM   PHOSPHATE    PRECIPITATE. 

The  official  method  in  this  point  is  to  "niter,  wash  with  dilute  ammonia,  ignite 
at  white  heat  for  ten  minutes,  and  weigh/'  For  small  precipitates  this  may  be  suf- 
ficiently definite,  but  for  large  ones  1  do  not  think  so.  I  have  heard  of  some 
chemists  who  wash  and  put  the  wet  filter  and  precipitate  into  the  crucible  together 
and  burn.  In  this  way  the  precipitate  forms  itself  into  a  mass,  burns  white  on  the 
outside,  but  how  black  it  is  in  the  interior  is  not  known.  The  precipitate  should 
be  burned  white  or  grayish-white  at  least. 

DILUTE    AMMONIA   FOR   WASHING. 

I  would  also  call  attention  to  an  error  as  to  equivalence,  in  the  directions  for 
making  dilute  ammonia  for  washing.  One  volume  of  ammonia,  sp.  gr.  0.96,  mixed 
with  3  volumes  of  water,  making  4  volumes,  is  not  of  the  same  strength  as  1  volume 
concentrated  ammonia,  presumably  of  0.90  sp.  gr.  with  6  volumes  water;  0.96  sp.  gr. 
ammonia  contains  practically  10  per  cent  NH3  and  0.90  contains  29  per  cent.  The 
ammonia  wash  from  0.96  sp.  gr.  ammonia  would  therefore  contain  2.5  per  cent  XH3, 
and  that  from  0.90  sp.  gr.  4.14  per  cent.  Concentrated  ammonia  of  0.90  sp.  gr.  with 
10  volumes  of  water  contain  2.64  per  cent  NH3,  being  practically  of  the  same  strength 
as  that  made  from  the  0.96  sp.  gr. 

RECOMMENDATIONS  AND   SUGGESTIONS. 

(1)  That  the  directions  given  in  Bulletin  38,  Chemical  Division,  U.  S.  Department 
of  Agriculture,  page  170,  second  to  last  line  in  last  paragraph,  under  total  phosphoric 
acid  for  washing  and  burning  the  magnesium  ammonium  phosphate  precipitate,  be 
made  to  read :  "  Filter,  wash  with  dilute  ammonia  until  practically  free  of  chlorids, 
ignite  till  precipitate  is  white  or  grayish  white,  and  weigh." 

(2)  That  the  directions  for  making  dilute  ammonia  wash  be  made  to  read:  "  One 
volume  of  ammonia,  sp.  gr.  0.96,  mixed  with  3  volumes  of  water,  or  1  volume  0.90  sp. 
gr.  ammonia  with  10  volumes  of  water." 

(3)  In  the  directions  for  making  the  solution  of  the  citrate- insoluble,  after  the 
word  "  dissolved,"  in  line  14,  under  the  head  of  "Citrate-insoluble  phosphoric  acid" 
(p.  169,  Bull.  38,  U.  S.  Dept.  Agr.),  add,  "  or  transfer  the  filter  and  insoluble  residue 
back  to  the  digestion  flask  or  to  other  suitable  flask,"  add  30  to  35  cc.  nitric  acid  and 
5  to  10  cc.  hydrochloric  acid,  and  boil  for  forty-five  to  sixty  minutes. 

(4)  While  the  Volumetric  method  in  its  different  forms  has  given  encouraging 
results  and  almost  universally  good  ones  on  low  percentages,  I  do  not  consider  that 
anything  should  be  done  with  it  beyond  making  it  the  subject  of  further  investi- 
gation. 

(5 )  I  suggest  that  the  addition  of  a  small  amount  of  citric  acid  to  the  alkaline 
Solution  from  which  the  "white  precipitate  "  is  formed  will  probably  add  to  the 
accuracy  of  the  results,  but  am  not  sure  that  this  will  be  practicable  on  account  of 
the  fineness  of  the  precipitate  and  its  liability  to  run  through  the  filter. 

At  the  conclusion  of  Mr.  Kilgore's  report  the  presiding  officer  called 
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for  any  papers  which  were  to  be  presented  on  the  subject  of  phosphoric 
acid. 

Mr.  Koss  stated  that  he  had  a  paper  on  a  new  reaction  of  phospho- 
molybdate  of  ammonia. 

In  connection  with  the  paper  which  follows,  Mr.  Boss  presented 
samples  showing  the  character  of  the  reaction. 

A  NEW  REACTION  WITH  AMMONIUM  PROSPROMOLYBDATE. 
By  B.  B.  Ross. 

Baumann  (Ztschr.  f.  anal.  Cheni.,  1892)  and  others  have  called  attention  to  the 
reaction  which  takes  place  when  chromates  are  brought  in  contact  with  dilute  acids 
and  hydrogen  dioxid,  and  have  proposed  a  number  of  analytical  methods  based 
upon  this  reaction. 

On  account  of  the  analogy  which  is  known  to  exist,  at  least  to  a  limited  extent, 
between  chromates  and  molybdates,  it  was  determined  to  test  the  influence  of 
reagents  of  this  character  upon  some  of  the  salts  of  molybdic  acid. 

An  aqueous  solution  of  ammonium  molybdate,  when  treated  with  dilute  sulphuric 
acid  and  hydrogen  dioxid  and  heated,  almost  immediately  gave  a  bright  yellow 
solution,  which  failed  to  precipitate  a  trace  of  phosphoric  acid  from  a  solution  of  a 
chemically  pure  phosphate.  A  sample  of  freshly  precipitated  ammonium  phospho- 
molybdate  was  next  tested  with  the  same  reagents  and  it  was  found  that  its  decom- 
position took  place  quite  slowly  in  the  cold.  Under  the  influence  of  heat,  however, 
the  solution  of  the  phosphomolybdate  took  place  rapidly  and  completely,  a  bright 
yellow  solution  being  secured  as  before.  The  best  results  were  secured  by  placing 
the  well-washed  yellow  precipitate,  together  with  the  filter,  in  the  flask  or  beaker 
used  in  the  precipitation,  and  adding  about  50  or  60  cc.  boiling  dilute  sulphuric  acid 
and  about  30  or  40  cc.  hydrogen  dioxid ;  heat  is  then  applied  and  the  liquid  is  boiled 
until  a  clear  solution  is  secured,  about  three  minutes  being  generally  required  for 
this  purpose.  Sufficient  time  has  not  been  at  hand  in  which  to  determine  with  cer- 
tainty the  nature  of  the  reaction  which  takes  place,  but  the  phosphoric  acid  is 
probably  x^resent  as  ammonium  phosphate,  while  the  molybdic  acid  has  apparently 
been  converted  into  one  of  the  molybdenum  sulphates. 

It  is  believed  that  this  reaction  may  possibly  prove  of  some  value  as  a  basi3  for 
the  volumetric  determination  of  phosphoric  acid. 

A  number  of  experiments  with  this  end  in  view  is  now  in  progress  and  more 
definite  results,  it  is  believed,  would  already  have  been  secured  had  it  not  been 
that  great  difficulty  has  been  experienced  in  obtaining  hydrogen  dioxid  of  a  suffi- 
cient degree  of  purity. 

The  presiding  officer  called  for  further  papers. 

Mr.  Kilgore  stated  that  he  had  one  or  two  papers  on  some  outside 
work  which  he  had  done  in  the  Volumetric  method  and  which  he 
thought  would  be  of  interest  in  connection  with  the  very  general  inter- 
est which  is  taken  at  this  time  in  volumetric  work. 

Mr.  Kilgore  then  read  a  paper  by  Francis  Bergami,  of  Philadelphia. 

COMPARISON  OFPEMBEBTON'S  METROD  OF  PROSPROBIC  ACID  DETER- 
MINATION WITR  THE  OFFICIAL  METROD  BY  FRANCIS  BERG  AMI. 

By  the  kindness  of  Dr.  Terne  I  came  into  the  possession  of  a  copy  of  Mr.  Pember- 
ton's  paper  on  phosphoric  acid  determination.     The  results  shown  therein  indicate 
sucn  a  surprising  accuracy  of  the  method  that  Dr.  Terne  requested  me  to  start  an 
5556— Ko.  43 7 
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investigation  at  once,  as  it  would  be  of  the  highest  importance  for  our  work  to  find 
a  more  rapid  but,  at  the  same  time,  equally  accurate  process  of  phosphoric  acid 
determination  than  the  Official  method.  As  my  spare  time  is  very  limited  I  have 
extended  my  tests  only  to  such  materials  as  just  at  preseut  enter  our  laboratory  for 
examination.  These  materials  consist  mostly  of  animoniated  and  mixed  phosphates. 
The  results  of  all  the  tests  made  up  to  this  time  are  given  in  the  following  table: 


Phosphoric  acid. 


Sample. 


Official 
method. 


Pemberton 
method. 


Differ- 
ence. 


1.  Ammoniated  phosphate 

2.  Ammoniated  phosphate 

3.  Ammoniated  phosphate 

4.  Ammoniated  phosphate 

5.  Dissolved  boneblack 

6.  Ammoniated  phosphate :  water-soluble  phosphoric  acid 

7.  Ammoniated  phosphate 

8.  Dissolved  boneblack  not  identical  -with  ~Ko.  5 

9.  Acidulated  South  Carolina  rock : 

Total  phosphoric  acid 

Insoluble  phosphoric  acid 

Available  phosphoric  acid 

10.  Ammoniated  phosphate 

11.  Ammoniated  phosphate :  water-soluble  phosphoric  acid 

12.  Acidulated  South  Carolina  rock : 

Total  phosphoric  acid 

Insoluble  phosphoric  acid 

Available  phosphoric  acid 

13.  Refuse  boneblack 

14.  South  Carolina  rock 

15.  Florida  rock 


Per  cent. 
11.84 


13.20 


8.80 

8.74 

20.68 


10.96 
12.48 
20.68 

15.52 
1.72 
13,80 
12.32 
10.56 

15  29 

2.56 

12.73 

34.40 


27.66 
32.24 


Per  cent. 
11.68 
11.77 
13.05 
13.14 
8.68 
8.74 
20.56 
10.93 
10.84 
12.35 
20.  55' 

15.34 
1.68 
13.66 
12.17 
10.47 

15.16 
2.49 
12.67 
34.03 
33.94 
34.03 
27.34 
31.94 


Per  ct. 
0.16 
.07 
.15 
.06 
.12 

.12 
.03 
.12 
.13 
.13 

.18 
.04 
.14 
.15 
.09 

.13 
.07 
.06 
.37 
.46 
.37 
.32 
.30 


In  reviewing  all  the  results  it  can  be  seen  that,  on  the  average,  the  Pemberton 
process  gives  a  little  lower  results  than  the  Official  method.  Supposing  my  work  is 
as  free  from  individual  error  as  any  man's  work  can  be,  there  are  only  two  explanations 
for  the  differences ;  either  the  results  of  the  Official  method  are  a  little  too  high  or 
those  of  the  Pemberton  method  a  little  too  low.  I  feel  very  much  inclined  to  accept 
the  first  explanation,  for  the  following  reason : 

It  has  been  repeatedly  stated  by  different  chemists  that  it  is  hardly  possible  to 
obtain  by  one  precipitation  a  precipitate  of  ammonium  magnesium  phosphate  abso- 
lutely free  from  magnesium  oxid,  and  it  has  been  recommended  to  dissolve  the  pre- 
cipitate again  and  reprecipitate  it  by  ammonia. 

Dr.  N.  von  Lorenz  has  only  lately  published  his  investigation  in  regard  to  this 
source  of  error  in  the  Official  method  (Fresenius  Zeitschrift,  1893,  p.  64).  He  shows 
that  the  addition  of  about  2  per  cent  of  citric  acid  to  the  solution  of  the  phospho- 
molybdate  in  ammonia  will  prevent  any  contamination  by  magnesium  oxid. 

When  I  had  obtained  the  results  on  sample  No.  13,  a  refuse  boneblack,  I  found 
the  difference  between  the  official  test  and  even  the  highest  result  of  the  Pemberton 
method,  namely  0.37  per  cent,  too  high  to  be  passed  without  closer  consideration.    In 
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this  case  I  had  accidentally  omitted  the  neutralization  of  the  ammoniacal  solution 
of  the  j)hospho-niolybdate  by  hydrochloric  acid.  Therefore  the  idea  struck  me  that 
this  neglect  might  he  the  cause  of  too  high  a  result  and  I  concluded  to  repeat  the 
test  twice  with  addition  of  citric  acid,  as  recommended  by  Dr.  von  Lorenz,  The 
results  thus  obtained  were  34.08  and  34.16  per  cent  against  34.03  and  33.94  per  cent 
by  Pemberton's  method  and  34.40  per  cent  by  Official  method  without  neutralization. 
In  former  years  I  had  always  precipitated  without  previous  neutralization  of  the 
ammonia  solution,  but  as  I  have  lately  followed  strictly  the  Official  way  and  neu- 
tralized, I  thought  surely  that  the  omission  of  neutralization  was  the  cause  of  the 
high  result.  The  smaller  differences  in  all  previous  tests  could  easily  be  explained 
as  individual  working  errors,  but  when  I  obtained  the  results  in  samples  Xos.  14  and 
15,  I  felt  a  little  astonished. 

In  these  cases  I  was  sure  of  no  neglect  on  my  side ;  the  official  way  was  carefully 
carried  out  as  in  all  other  samples  and  I  had  made  the  solutions  of  the  yellow  pre- 
cipitate as  nearly  neutral  as  possible.  Still  the  differences  between  both  methods 
were  0.30  and  0.32  per  cent,  respectively. 

1  always  wash  the  ammonium  magnesium  phosphate  until  the  filtrate  shows  no 
chlorin  reaction,  so  that  the  source  of  error  arising  from  incomplete  washing  is 
absolutely  excluded  and  I  am  therefore  at  a  loss  to  find  any  other  explanation  for 
the  differences  than  that  even  in  nearly  neutralized  solutions  a  small  amount  of  mag- 
nesium oxid  is  thrown  down  together  with  the  ammonium  magnesium  phosphate 
and  renders  the  results  of  the  official  method  too  high.  Naturally  the  error  will 
show  itself  more  in  high-grade  phosphates  than  in  those  with  lower  percentages. 

In  calculating  the  results  I  used  the  figures  obtained  by  Mr.  Pemberton,  which  are 
based  upon  the  fact  that  23  molecules  of  alkali  are  necessary  to  neutralize  1  molecule 
of  ammonium  phospho-molybdate.  In  establishing  this  fact  Mr.  Pemberton  precipi- 
tates a  solution  of  disodic  hydric  phosphate  by  magnesium  mixture,  but  he  obtains 
a  precipitate  absolutely  free  from  magnesium  oxid  by  the  precaution  to  dissolve  the 
first  precipitate  again  and  reprecipitate  with  ammonia.  In  this  way  he  eliminates 
the  above-stated  error  in  the  Official  method. 

If  in  establishing  the  relation  between  the  phosphoric  acid  in  the  yellow  precipi- 
tate and  the  standard  alkali  solution  the  ammonium  magnesium  j)hosphate  would 
be  weighed  right  after  the  first  precipitation,  I  am  nearly  sure  the  figures  thus 
obtained  would  be  higher  and  results  in  analyses  calculated  on  those  figures  would 
not  show  such  big  differences  from  the  Official  method,  as  they  would  involve  the 
same  source  of  error. 

In  regard  to  the  execution  of  the  Pemberton  method,  I  should  like  to  state  the 
following : 

Extremely  great  care  must  be  taken  in  washing  the  yellow  precipitate  until  free 
from  acid.  Testing  with  delicate  litmus  paper  should  never  be  omitted.  In  regard 
to  rapidity  I  found  it  of  some  advantage  to  introduce  a  little  change  in  Mr.  Pem- 
berton's way. 

To  the  25  cc.  of  acid  solution,  which  is  always  obtained  in  the  same  way  (1  gram 
substance,  35  cc.  nitric  acid  and  5  cc.  of  hydrochloric  acid),  I  add  at  once  10  cc.  of 
strong  ammonia,  sp.  gr.  0.90,  and  after  a  little  stirring  15  cc.  of  nitric  acid,  sp. 
gr.  1.42. 

This  operation  secures  about  the  same  conditions  for  all  tests  and  produces  at  the 
same  time  a  temperature  of  75°  to  80°  Celsius,  which  reduces  the  time  required  for 
heating  to  boiling  point  to  a  minimum. 

The  method  is  absolutely  free  from  all  difficult  manipulations  and  the  only  incon- 
venience I  experienced  with  it  occurred  in  such  samples  as  gave  dark-colored  acid 
solutions.  A  considerable  part  of  the  coloring  matter  enters  the  precipitate  and 
imparts  to  the  solution  in  alkali  a  brownish  color.  This  renders  the  titration  a  little 
difficult  and  may  in  some  cases  give  rise  to  uncertainty  and  error.  A  previous  igni- 
tion of  the  sample  or  treating  with  concentrated  sulphuric  acid  would  overcome  this 
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difficulty.  Whether  in  the  case  of  solution  in  sulphuric  acid  a  larger  amount  of 
nitrate  of  ammonia  and  a  longer  allowance  of  time  for  complete  precipitation  would 
be  necessary  is  still  an  open  question  and  needs  investigation. 

Mr.  Pemherton  recommends  a  standard  alkali  solution  which  is  free  from  carbonic 
acid.  I  have  found  that  in  the  determination  of  nitrogen  and  ammonia  a  solution 
with  a  small  amount  of  carbonates  works  just  as  well  as  if  free  from  the  same,  pro- 
vided phenolphthalein  and  cochineal  are  used  as  indicators  for  standardization  and 
analysis,  respectively.  Both  indicators  show  absolutely  sharp  end  reactions,  even 
if  a  small  amount  of  carbonates  is  present.  Curious  of  seeing  if  carbonic  acid  would 
have  any  detrimental  effect  in  this  special  case,  I  repeated  some  of  the  tests  with  an 
old  soda  solution  containing  some  carbonates  with  the  following  results : 

Sample. 


"■ 

4. 

5. 

12. 

15. 

Alkali  -vritli  C02 

1 
Per  ct. 

11.68 

Per  ct. 

8.69 
8.74 

Per  ct. 
20.47 
20.56 

Per  ct. 

15.07 
15.16 

Per  ct. 

31.94 
31.94 

Alkali  -without  C02   

5     1L77 

{       11. 68 

The  close  agreement  of  the  different  results  seems  to  show  that  the  precipitation 
of  the  carbonic  acid  is  an  unnecessary  precaution. 

I  do  not  consider  the  number  of  tests  made  sufficient  to  prove  the  absolute  infalli- 
bility of  the  Pemberton  method,  but  I  think  that  my  work  shows  at  least  the  proba- 
bility of  obtaining  fair  results  by  the  same. 

The  results  obtained  by  Mr.  Pemberton  and  myself  should  be  encouraging  enough 
for  any  chemist  employed  in  the  control  of  fertilizers  to  make  a  careful  study  of  the 
method  with  the  hope  of  producing  an  absolute  proof  of  accuracy  which  would 
justify  the  abandonment  of  the  old,  tedious,  and  time-wasting  way  of  the  Official 
method. 

ON  THE  ESTIMATION  OF   PHOSPHORIC  ACID   BY  TITRATION  OF  THE 
YEILOW  PRECIPITATE  OF  PHOSPHOMOLYBDATE  OF  AMMONIA. 

By  B.  W.  Kilgore. 

Methods  based  upon  the  principle  of  titrating  the  yellow  precipitate  with  standard 
alkali  have  been  described  by  a  number  of  chemists,  especially  for  the  estimation  of 
phosphorus  in  iron  and  steel  and  their  ores,  where  it  is  present  in  very  small 
quantities. 

Among  them  may  be  mentioned,  by  abstract,  E.  Thilo  (abs.  Jour.  An.  Chern., 
Vol.  i,  part  2,  p.  219, 1887),  in  the  estimation  of  P0O5  in  Thomas  slag,  precipitates  at 
70°  C.  with  molybdic  solution  containing  1  part  molybdic  acid,  3  parts  ammonium 
nitrate,  and  15  parts  nitric  acid,  allows  to  stand  five  minutes,  filters,  washes  with 
20  per  cent  ammonium  nitrate  solution,  and  titrates  with  ammonium  hydrate  and 
back  with  sulphuric  acid. 

C.  E.  Manly  (Jour.  An.  and  App.  Chem.,  6,82)  precipitates  near  boiling,  washes 
with  3  per  cent  each  nitric  acid  and  potassium  nitrate,  dissolves  in  15  per  cent 
ammonium  hydrate,  boils  off  the  excess  of  ammonia,  adds  2  cc.  of  nitric  acid  of  1.20 
sp.  gr.,  evaporates  to  dryness,  heats  sufficiently  to  expel  nitric  acid  and  ammonium 
nitrate,  titrates  with  sodium  hydrate  and  back  with  nitric  acid. 

J.  O.  Handy  (Jour.  An.  and  App.  Chem.,  6,204)  precipitates  at  85°  C,  shakes  for 
five  minutes,  filters,  washes  five  times  withl  per  cent  nitric  acid,  five  times  with  0.1 
per  cent  potassium  nitrate,  and  titrates. 

M.  Eothberg  and  W.  A.  Auchinvole  (Jour.  An.  and  App.  Chem.,  6,  243)  precipi- 
tate at  40c  C,  shake  for  one  minute,  allow  to  stand  in  a  warm  place  five  more, 
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filter,  wash  five  times  with  1  per  cent  nitric  acid,  five  times  with  0.3  per  cent 
potassium  nitrate,  titrate  with  sodium  hydrate,  and  back  with  nitric  acid. 

Dr.  Franz  Hundeshagen  (Chem.  News,  Vol.  60,  pp.  168,  177,  188,  201,  215)  in  his 
analytical  studies  of  phospho-molybdate  of  ammonia  shows  its  composition  under  all 
conditions,  when  free  of  molybdic  acid  and  other  impurities,  to  be  12MoO;3P043NH4. 
He  washes  the  precipitate  with  a  5  per  cent  solution  of  ammonium  nitrate,  titrates 
with  sodium  hydrate  and  back  with  nitric  acid.  He  found  that  it  required  23  mole- 
cules of  alkali  to  neutralize  1  molecule  of  phospho-molybdate  of  ammonia. 

II.  Pemberton,  jr.  (Jour.  Am.  Chem.  Soc,  Vol.  xv,  No.  7,  p.  382),  has  published 
the  description  of  a  method  on  this  principle  which  he  has  applied  to  the  determina- 
tion of  phosphoric  acid  in  high-grade  phosphates.  He  uses  0.1  gram  of  substance  for 
analysis,  precipitates  at  boiling  with  aqueous  ammonium  molybdate,  washes  with 
water,  titrates  with  potassium  hydrate  free  from  carbonates  and  back  with  hydro- 
chloric acid.  In  his  first  work  he  found  that  it  required  23.2  molecules  of  alkali  to 
neutralize  1  molecule  of  ammonium  phospho-molybdate,  but  in  his  later  work  he 
has  obtained  23  molecules. 

The  writer  has  made  a  number  of  determinations  of  phosphoric  acid  in  materials 
of  varying  percentages  by  this  method  with  fairly  good  results  generally,  but  with 
wide  variations  at  times,  the  tendency  of  the  method  being  to  give  high  results. 
The  yellow  precipitate  was  washed  liberally  to  remove  free  acid.  It  was  believed 
that  molybdic  acid  was  the  cause  of  the  variations,  as  it  was  known  that  molybdic 
acid  would  deposit  from  other  molybdic  solutions  very  quickly  at  the  temperature 
of  precipitation  used  in  the  Pemberton  method.  To  see  if  the  aqueous  molybdic 
was  an  exception  to  this  rule,  and  also  to  see  if  the  official  molybdate  would  take  the 
flow  of  the  aqueous  solution,  the  official  molybdate  was  used  for  precipitating 
at  boiling  temperature,  the  method  as  described  by  Pemberton  being  carried  out 
otherwise,  except  that  0.2  gram  of  substance  was  used.  Results  obtained  in  this 
way  were  less  subject  to  variations  than  when  the  aqueous  molybdate  was  employed, 
though  high  percentages  would  still  be  gotten  in  many  cases.  Both  molybdates 
were  then  tried  side  by  side  in  the  water  bath  at  temperatures  of  70°,  65°,  and  60° 
C.  (this  means,  practically,  5°  lower  temperature  in  the  beaker),  allowing  five  min- 
utes for  precipitation,  which  was  found  in  all  cases  to  be  sufficient.  The  results 
thus  obtained  were  favorable  to  the  lower  temperature  of  60°  C.  in  bath  and  to  the 
official  molybdate,  there  being  very  few  variations  from  the  Gravimetric  method 
when  precipitation  was  made  at  60°  C.  anrl  with  Official  molybdate. 

A  great  many  results  were  obtained  in  testing  these  and  other  points,  but  most  of 
the  early  ones  were  not  kept.  In  the  following  table  are  brought  together  some  of 
the  earlier  results  and  all  of  the  later  ones  by  the  Volumetric  method,  either  as 
carried  out  by  Pemberton  or  myself  or  both,  in  the  order  in  which  they  were 
obtained,  and  also  results  by  the  Gravimetric  method  on  the  same  samples  for  com- 
parison. The  Gravimetric  results  were  not  duplicated.  Among  the  earlier  results 
by  the  Volumetric  method  there  are  quite  a  number  of  wide  variations  from  the 
Gravimetric  results,  but  the  later  ones  by  the  Volumetric  method,  as  carried  out  by 
myself,  nearly  all  show  close  agreement  with  Gravimetric  results. 
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Table  I. — Determinations  of  phosphoric  acid  in  various  fertilizers  by  the  Gravimetric 
method  and  by  the  Volumetric  method  as  carried  outby  Pemberton  and  as  carried  out  by 
Kilgore. 


Xo. 

Official. 

Pemberton. 

Kilgore. 

No. 

1 
Official.      Pemberton.     Kilgore. 

1 

Per  cent. 

10.40 

9.48 

Per  cent. 

Per  cent. 

no.  34 

19.40 

no.  52 

12.53 
12.78 
13.83 
»3.80 
1.30 

44 

Per  cent. 

9.12 
10.20 
13.70 
13.92 
15.75 

8.14 

8.40 
10.73 

9.63 
10.50 
10.53 
11.13 

8.96 
10.75 

Per  cent. 

Per  cent. 
29.17 

2 

45 

2 10.  33 

2 

46.     ... 

2 13. 62 

3 

2.44 
2.85 
3.90 

47 

2 13. 92 

4 

48 

215.50 

5 

49 

2  8. 40 

5 

50 

2  8.  22 

6 

.08 

2.17 

2.72 

3.76 

15.58 



51 

210.80 

7 

2.18 

29.67 

8 

12.62 

53 

210.48 

9 

3.76 

54 

210.  58 

10 

1 15.  48 

115.40 

213.96 

2 13.  36 

213.60 

1 13.  06 

29.63 

29.70  ! 

29.90 

29.83 

21.14 

22.56 

21.58 

55 

4 11. 10 

10 

56 

4  8.  87 

11 

14.09 
13.61 

57 

4 10.  72 

12 

58  .. 

10.73 
11.63 
9.59 
-    13.96 
14.43 
14.37 

4 10.  74 

12 

59 

4 11.  53 

13 

12.98 
9.79 

60 

3  9.  64 

14 

10.60 

61 

3 14. 18 

14 

62     

6 14.  33 

15 

9.95 

10.25 
10.20 

63 

6 14.  23 

15 

64  

10.67 

9.49 

10.61 

10.93 

11.55 

12.60 

10.16 

14.80 

9.95 

9.93 

9.63 

10.52 

11.00 

10.68 

J3.42 

12.63 

3 10.  65 

16 

1.25 

2.64 

1.68 

4.06 

2.07 

1.37 

2.14 

1.30 

3.93 

10.90 

11.28 

8.89 

10.61 

9.93 

9.72 

10.59 

9.04 

8.72 

10.07 

10.41 

10.43 

12.26 

8.83 

8.11 

13.26 

10.59 

8.83 

9.17 

65  

3  9.  55 

17 

66  . 

3 10.  77 

18 

67  

■11.11 

19 

4.05 
2.10 
21.31 
22.19 

68  

6 11. 59 

20 

69 

6 12.  45 

21 

70     

6 10. 45 

22  

71 

72 

6 14.  77 

23 

2 1.23 
2  3.93 

210.20 

24 

73  

210.22 

25 

10.87 
2 11.  90 
10.55 
10.98 
10.14 
9.98 
10.96 

74  

2  9.  80 

26              

no.  49 

27 

2  9.00 

76     

210.98 

28 

no.  71 

29 

78 

n3.26 

30.. 



79              

7 12.  60 

31. 

80  

15.06 
14.79 

7 14.  89 

3° 

3  9.10 

3  8.72 

no.  00 

no.  26 
59.46 

6  9.  94 
38.84 

4  8.  08 

5  8.  87 
310.34 

48.  56 
3  9.26 

81 

7 14.  84 

33 

82  

14.87 
12.  22 
12.75 
12.46 
11.23 
9.03 
10.49 

15.  43 

16.  27 
15.98 
15.71 

7 14.  84 

34 

83  

7 12. 17 

35 

!84 

2 12.  72 

36 

85 

7 12.  34 

37 

86 

711.09 

38            

87 

79. 12 

39 

88 

7 10.  40 

40 

89 

7 15.  30 

41 

90  



7 15.  86 

49 

91 

7 15.  61 

43 

92 

7 15.  71 

1  Precipitated 
8  Precipitated' 

3  Precipitated 

4  Precipitated 


at  boilins- 

in  bath  at  70°  C. 

in  bath  at  65°  C. 

in  bath  at  65°  C,  with 


6  Same  as  (4)  with  10  cc.  HX03. 
G  Same  as  (4)  Tvith  3  cc.  HX03. 
'Precipitated  in  bath  at  60°  C. 
the  addition  of  5  cc.  HX03  to  50  cc.  molybdic  solution  (official}. 
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Table  I. — Determinations  of  phosphoric  acid  in  various  fertilizers,  etc. — Continued. 


Official.       Peniberton.     Kilirore. 


Xo. 


93- 
94- 
95- 
96. 
97. 
98. 
99. 
100 
101 
102 
103 
104 
105 
106 


Official.      Pemberton.     Kilgore. 


cent. 

Per  cent. 

Per  cent. 

11.83 

1 11.  63 

107 

10.04 

'9-94 
113-25 

108 

13.28 

i 

109 

10.55 

U0.42 
•  10.  40 

110 

10.41 

Ill 

9.76 

'9.62 
2ll-25 

112 

11.26 

11.49 

1 11.  37 
115.73 

1133 

15.83 

15.71 

1 

115.71 

15.25 

'15.20 
2 11.  63 

114    

12.15 

11.64    ; 

15.89 

16.20 

2 15.  71 

115 

15.  54  ■ 

16.15 

J15.65 

P 

er  cent. 

Per  cent. 

Per  cent. 

15.20 

16.17 

215.25 

13.96 

114.18 

13.  60 

15.  67 
11.80 

J13.  67 

1 15.  82 

111.85 

11.74 
19.93 

111.75 

( 

20.35 

1 19.  85 

1 

19.83 

20. 15 

1 19.  95 

19.91 

20.15 

119.90 

19.85 

20.10 

U9.80 

<; 

17.17 

17.20 

117.15 

\ 

17.12 

17.40 

U7.10 

2,42 

12.47 

i  Precipitated  in  bath  at  60°  C. 
2  Precipitated  in  bath,  at  70°  C. 


3C.  p.  Xa2HP04  +  12  H20  =  19.826  per  cent  P206. 


There  are  two  main  differences  in  the  Volumetric  method  as  carried  out  by  Mr. 
Pemberton  and  as  carried  out  by  myself.  First,  the  temperature  of  precipitation  in 


the  former  temperature  molybdic  acid  deposits  very  quickly,  especially  if  any  con- 
siderable excess  of  the  precipitant  is  present.  If  we  know  how  much  phosphoric 
acid  our  sample  contains  and  add  just  enough  molybdate  for  complete  precipitation, 
or  are  willing  to  add  little  by  little  of  the  precipitating  reagent  till  the  proper 
amount  has  been  added,  this  objection  is  largely  overcome,  but  the  former  we  do 
ii ot  know  and  the  latter  is  tedious  and  time-consuming,  especially  where  large  num- 
bers of  analyses  are  being  carried  on  at  once. 

At  55°  C.  the  official  molybdate  does  net  deposit  for  fifteen  minutes  or  more;  at 
worst,  precipitations  always  complete  In  four  or  five  minutes  from  the  time  the 
molybdate  is  added,  and  precipitation  and  filtration  can  be  finished  in  almost  if  not 
in  as  short  a  time  by  this  method  of  proced  are  as  by  the  regular  Pemberton  method, 
with  the  advantages  of  less  danger  of  molybdic  acid  depositing  and  of  being  able  to 
handle  a  larger  number  of  determinations  at  once. 

The  second  difference  is  in  the  two  molybdic  solutions.  The  official  molybdic 
solution  contains  practically  60  grams  Mo(  >3  to  the  liter,  and  the  Pemberton  one  66 
grams  to  the  liter,  so  there  is  no  very  great  difference  in  the  precipitating  power. 
In  the  official  molybdate  the  proportion  of  xree  nitric  acid  to  molybdic  acid  is  always 
the  same,  being  equivalent  to  nearly  15  cc,  1.42  sp.  gr.  acid  to  50  cc.  molybdic  solu- 
tion; while  in  Pemberton's  molybdate  the  quantity  is  just  5  cc,  1.42  sp.  gr.,  nitric 
acid,  no  matter  whether  25  or  50  cc.  of  the  aqueous  molybdate  is  added.  It  will  be 
readily  understood  that  should  any  considerable  excess  of  this  aqueous  molybdate 
be  added  (and  such  a  thing  is  liable  to  be  done),  there  being  only  5  cc.  nitric  acid  to 
hold  it  in  solution,  precipitation  would  be  sure  and  quick. 

To  see  which  of  the  two  molybdates  was  more  liable  to  deposit  molybdic  acid  under 
the  same  conditions,  the  conditions  being  as  nearly  as  possible  those  of  precipitation 
without  the  phosphate,  the  following  experiments  were  made  :  Fifty  cubic  centimet- 
ers of  official  molybdate,  containing  3  grams  Mo03  and  15  cc.  HX03  were  diluted  with 
50  cc.  of  water  and  45  cc.  of  Pemberton's  molybdate,  containing  2.97  grams  Mo03, 
10  cc.  saturated  solution  of  ammonium  nitrate,  and  5  cc.  nitric  acid  were  diluted 
with  40  cc.  water.  Both  mixtures,  being  of  the  same  volume  and  containing  the 
same  amount  of  molybdic  acid,  were  placed  in  a  water  bath  at  60°  C.     The  mixture 
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of  official  molybdate  showed  no  deposit  for  over  twenty  minutes,  but  a  considerable 
one  in  one  hour ;  the  other  mixture  deposited  seemingly  the  whole  content  of  molyb- 
dic  acid  in  less  than  four  minutes,  and  in  fact  this  mixture  could  not  be  made  to 
stand  in  the  cold  o\er  three  or  four  minutes  without  throwing  down  great  volumes 
of  molybdic  acid.  But  45  and  50  cc.  of  the  two  molybdates  are  too  much  to  pre- 
cipitate the  phosphoric  acid  from  0.2-gram  substance,  but  not  much  in  excess  of  safe 
quantities  for  most  materials  where  0.4-gram  substance  is  used. 

With  0. 2-gram  substance  one-half  the  above  quantities  is  about  the  right  amount 
to  use,  and  experiments  with  them  similar  to  the  foregoing  were  made  as  follows :  25 
cc.  official  molybdate  containing  1.5  grams  Mo03  and  7.5  cc.  HN03  were  diluted  with 
25  cc.  water;  and  22.5  cc.  of  Pemberton's  molybdate,  containing  1.48  grams  M0O3,  5 
cc.  HNO3  and  10  cc.  ammonium  nitrate  solution,  were  diluted  with  12.5  cc.  water- 
Both  mixtures,  being  of  the  same  volume  and  containing  the  same  amount  of  molyb. 
die  acid,  were  allowed  to  stand  as  before.  The  mixture  of  official  molybdate  depos- 
ited about  as  in  the  first  experiment;  the  Pemberton  solution  remained  clear  for  10 
or  15  minutes,  when  it  commenced  to  get  cloudy,  and  in  20  minutes  it  was  milky  and 
a  heavy  deposit  had  formed.  Seventeen  cc.  of  the  official  molybdate  and  15  cc.  of 
the  Pemberton  solution  contain  the  same  amounts  of  M0O3,  and  when  these  quanti- 
ties are  used  for  precijntating  equal  amounts  of  nitric  acid,  5  cc.  are  present  in  each 
case.  When  these  amounts  were  diluted  to  50  cc.  and  allowed  to  stand  at  60°  C.  the 
deposit  was  the  same  as  in  the  official  molybdate  in  the  two  preceding  experiments, 
which  argues  that  the  official  molybdate  contains  about  the  right  amount  of  nitric 
acid  to  prevent  deposit  of  molybdic  acid,  and  at  the  same  time  to  allow  quick  pre- 
cipitation of  phosphoric  acid. 

The  aqueous  molybdate  as  used  in  the  Pemberton  method  works  satisfactorily 
when  added  in  just  the  proper  quantity,  but  there  is  not  enough  free  nitric  acid 
present  to  allow  of  much  marginal  excess.  The  official  molybdate  seems  to  contain 
a  very  large  amount  of  free  nitric  acid.  To  test  the  effect  of  still  larger  quantities 
of  free  acid,  the  results  in  the  table,  as  designated  by  the  footnotes,  show  that  10  cc. 
additional  nitric  acid  of  1.42  sp.  gr.  to  50  cc.  of  molybdate  hindered  precipitation 
greatly,  5  cc.  prevented  its  being  complete  in  five  minutes,  while  3  cc.  additional  did 
not  seem  to  interfere.  The  more  free  nitric  acid  present,  not  to  interfere  with  pre- 
cipitation, the  less  liability  there  is  of  molybdic  acid  depositing. 

Just  here  I  would  add  that  the  deposit  from  molybdic  solutions  is  not  molybdic 
acid  alone,  but  a  mixture  of  molybdic  acid  and  ammonium  molybdate.  I  found  one 
deposit  to  contain  1.21  per  cent  NH3. 

The  Volumetric  method,  as  it  has  given  me  best  results,  is  as  follows :  Make  solu- 
tion as  per  the  official  nitric  and  hydrochloric  acids  method  for  total  phosphoric  acid, 
measure  out  20  cc.  for  total  or  40  cc.  for  insoluble  phosphoric  acid,  corresponding 
to  0.2  and  0.4  gram,  respectively,  into  a  4-ounce  beaker,  add  ammonia  till  a  precipi- 
tate just  begins  to  form,  and  dilute  to  75  cc.  If  much  of  the  nitric  acid  was  driven 
off  in  making  the  solution,  add  10  to  15  grams  ammonium  nitrate,  otherwise  this  is 
not  necessary.  Digest  in  water  bath  at  60°  C,  and  after  filtering  the  molybdate 
used  in  the  Official  method,  precipitate  in  the  usual  way ;  allow  to  stand  four  or  five 
minutes  from  the  time  the  molybdate  is  added,  filter  as  quickly  as  possible  upon 
either  a  filter  made  by  putting  a  platinum  cone  or  disk  well  filled  with  holes  into  a 
3  inch  funnel  and  covering  with  coarse  asbestos,  or  upon  the  Hirsch  funnel,  or  pref- 
erably upon  a  porcelain  disk  (the  disk  to  be  covered  with  filter  paper)  with  rubber 
rim  in  3-inch  glass  funnel,  using  the  pump  in  all  cases ;  wash  three  or  four  times  by 
decantation,  using  50  to  75  cc.  of  water  each  time  and  agitating  thoroughly ;  then  on 
the  filter  until  no  longer  acid,  titrate  with  potassium  hydrate  and  back  with  nitric 
acid. 
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DETERMINATION  OF  PHOSPHORIC  ACID  BY  THE  MOLYBDATE  METHOD. 

By  W.  E.  Garrigues. 

If  any  apology  is  necessary  for  adding  to  the  already  voluminous  literature  on 
the  determination  of  phosphoric  acid,  the  wide  discrepancies  in  the  findings  of  the 
different  association  chemists  on  four  samples  sent  out  "by  the  reporter  in  1892, 
should  be  ample.  The  extremes  being  in  per  cent  P205  1.45,  1.80,  1.28,  1.46, 
respectively.  From  my  own  experience  I  can  cite  a  recent  difference  of  over  2  per 
cent  among  five  commercial  chemists  of  undoubted  repute.  These  specific  instances 
seem  to  stand  out  as  urgent  advocates  of  an  investigation  of  the  accepted  methods 
of  analysis. 

The  work  here  submitted  to  the  association  bears  on  the  three  steps  in  the  molyb- 
date  method,  i.  e.,  the  solution,  the  yellow  precipitate,  the  magnesia  precipitate. 
Ko  claim  is  put  forth  that  the  conclusions  arrived  at  in  the  interpretation  of  the 
results  indicate  a  method  which  gives  an  acurate  determination  of  the  phosphoric 
acid  present;  such  was  not  the  object  in  undertaking  the  work;  it  does,  however, 
appear  that  the  points  mentioned  are  prevalent  factors  in  the  variation  of  results 
by  different  chemists,  presumably  working  by  the  same  method. 

Although  the  second  step  in  the  analysis,  that  of  obtaining  the  phosphoric  acid 
as  ammonium  phosphomolybdate  is  probably  responsible  for  most  of  the  trouble,  we 
will  begin  with  the  solution  and  consider  the  others  in  the  order  in  which  they 
occur.  The  directions  given  in  the  official  bulletin  do  not  include  evaporation  to 
dryness  of  the  phosjDhate  solution  to  render  silica  insoluble,  but  as  so  many  text- 
books lay  special  stress  on  the  importance  of  so  doing,  it  is  likely  that  this  is  much 
practiced  and  it  may  not  be  out  of  place  to  mention  it  here. 

To  definitely  prove  that  the  reactions  HDP04-H,0  =  HP03,  and  2H3P04-H20  = 
H.4P2O7  are  not  only  theoretically  correct,  but  actually  do  take  place  when  the  acid 
solution  of  calcium  phosphate  is  evaporated  to  dryness  at  temperatures  above  100°  C, 
and  that  the  meta  and  pyro  phosphoric  acid  formed  is  subsequently  only  incompletely 
reconverted  to  ortho,  thereby  escaping  precipitation  with  the  molybdic  reagent,  a 
number  of  portions  of  such  a  solution  containing  no  silica  were  pipetted  off  and 
evaporated  with  the  following  result : 


On  plate  at  145°C,     On  water  bath, 
per  cent  P0O5.  per  cent  P205. 


24.  23  25.  38 

24.  30  25.  57 

24.  30  25.  58 

24.97      

24.34      

24.80      

Average:  24.49  25.51 


Without  evapo- 
ration, per  cent 
P205. 


25.58 
25.52 
25.57 
25.44 
25.39 
25.  58 


25.51 


Naturally  this  shortage  will  vary  between  wide  limits,  according  to  the  tempera- 
ture at  which  evaporation  is  conducted,  the  length  of  time  boiling  is  continued  to 
redissolve,  and  the  amount  of  free  nitric  acid  present  with  the  molybdic  solution. 
The  figures  are  only  important  as  showing  what  can  readily  take  place  under  con- 
ditions not  unusual. 

We  will  now  consider  only  the  manipulation  adopted  by  the  association  as  pub- 
lished in  Bulletin  Xo.  38.  On  page  170  we  find  the  following :  To  the  hot  solutions 
for  every  decigram  of  P205  that  is  present  add  50  cc.  molybdic  solution.  The  results 
given  below,  and  taken  as  typical  from  many  others,  seem  to  warrant  the  conclusion 
that  while  the  proportion  of  50  cc.  molybdic  solution  to  0.1  gram  P-O5  is  ample  for 
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quantities  less  than  that,  a  much  greater  excess  must  be  used  in  case  of  larger 
quantities  to  insure  complete  precipitation.  For  instance,  40  cc.  of  molybdic  solution 
will  in  one  hour  completely  precipitate  the  P;05  in  0.25  gram  rich  Florida  phos- 
phate, but  80  cc.  will  not  precipitate  it  in  0.5  gram  even  in  twice  that  time. 

Aqua  regia  solutions  of  a  Carolina  and  two  Florida  rocks  were  made  and  all  the 
portions  withdrawn  by  accurate  pipettes;  varying  quantities  of  moiybdic  solution 
were  added  in  the  usual  manner  and  the  precipitate  allowed  to  settle  in  a  steam 
closet  at  just  65°  C.  Those  given  in  columns  1  and  4  stood  one  hour  before  filtering; 
those  in  2  and  3,  two  hours. 


1. 

2. 

3. 

4. 

0.25  gram,  35  cc. 
molybdate. 

0.25  grain, 

70  cc. 
molybdate. 

0.5  gram, 

70  cc. 

molybdate. 

0.5  gram, 

140  cc. 

molybdate. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

26.32 

26.22 

25.80 

26.64 

26.58 

26.  22 

25.79 

26.13 

26.22 

26.55 

25.89 

26.32 

26.58 

26.58 

25.84 

26.21 

26.58 

26.  40 

25.44 

26.53 

Average : 

26.  41 

26.57 

25.65 

26.19 

26.45 

26.42 

25.73 

26.  33 

40  cc. 

80  cc. 

80  cc. 

160  cc. 

30.57 

30.56 

29.98 

30.06 

30.72 

30.63 

29.80 

30.30 

30.56 
30.73 

29.75 
30.00 

30.08 
30.  0° 

30.73 

29.  47 

30.40 

Average : 

30.  65 

29.45 

30.  28 

30.66 

30.59 

29.74 

30.19 

28.50 

28.51 

27.99 

28.16 

28.47 

28.40 

27.65 

25.21 

Average : 

28.  32 
28.45 

27.46 
27.93 

28.32 

28.15 

28.43 

28,45 

27.76 

28.21 

Here  we  have  an  average  loss  of  0.72.  0.92,  0.67,  respectively,  in  column  3,  due 
entirely  to  an  incomplete  precipitation  of  ammonium  phosphomolybdate,  although 
the  proportion  of  50  cc.  of  the  reagent  to  1  decigram  of  P;05  was  strictly  adhered 
to.  Column  2  would  indicate  that  a  sufficiency  had  been  used  in  column  1.  Four, 
though  some  of  the  results  compare  favorably  with  number  1,  is  lower  on  an  average, 
and  certainly  argues  against  the  use  o±  large  quantities  of  the  sample,  at  least  for 
one  hour's  settling  of  the  yellow  precipitate. 

In  the  Journal  of  the  American  Chemical  Society,  July,  1893,  Mr.  Pemberton  gives 
a  volumetric  method  for  the  analysis  of  phosphates,  wherein  he  titrates  the  yellow 
precipitate  with  standard  alkali.  He  uses  a  neutral  solution  of  ammonium  molyl»- 
date,  90  grams  to  the  liter,  each  cubic  centimeter  being  sufficient  to  throw  down 
0.003  gram  P-O^.  The  reagent  is  added  to  the  phosphate  solution  at  boiling  tem- 
perature and  the  precipitate  is  filtered  out  at  once. 

This  plan  has  been  tried  in  connection  with  the  Official  gravimetric  method,  and 
has  yielded  results  that,  for  accordance  and  rapidity,  leave  nothing  to  be  desired. 
Besides  the  saving  of  time  in  the  analysis  the  reagent  is  so  much  easier  to  prepare 
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than  the  molvbdic  solution.  The  fact,  however,  that  large  quantities  are  not  com- 
pletely precipitated  holds  good  again,  as  with  the  official  reagent,  although  the  dis- 
crepancy is  not  so  large.  The  figures  obtained  on  the  same  three  samples  are 
compared  to  those  given  before  in  column  1. 


0.25  gram,  35  cc. 

official 
molvbdic  sol. 

0.25  gram,  25  cc. 
Pemberton's  sol. 

0.5  gram,  50  cc. 
Pemberton's  sol. 

Per  cent. 

Per  cent. 

Per  cent. 

26.32 

26.58 

26.05 

26.58 

26.58 

26.13 

26.  22 

26.58 

26.03 

26.  58 

26.52 

26.30 

26.58 

26.60 

26.01 

26.41 

26.60 

26.22 

Average :  26.  45 

26.  57 

26.12 

40  cc. 

27  cc. 

54  cc. 

30.57 

30.73 

30.30 

30.72 

30.72 

30.33 

30.56 

30.69 

30.52 

30.73 

30.80 

30.  i0 

30.73 

30.70 

30.27 

30.65 

30.70 

30. 15 

Average :  30.  66 
28.50 

30.72 

30.33 

28.48 

28.00 

28.47 

28.48 

28.13 

28.32 

28.60 

27.92 

28.45 

28  45 

27.98 

Average :  28.  43 

28.50 

28.01 

These  results  average  a  little  higher  aud  are  likewise  more  accordant  than  those 
obtained  by  the  official  reagent.  This  is  no  doubt  due  to  an  occasional  incomplete 
precipitation  by  the  latter,  which  is  apparently  unavoidable  if  the  solution  is  filtered 
in  one  hour.  All  the  foregoing  precipitates  were  washed  with  2  per  cent  nitric 
acid.  Water  was  tried,  but  with  the  larger  precipitates  a  little  iron  frequently 
remained  in  the  filter  after  dissolving  the  ammonium  phosphomolybdate.  How 
much  of  an  error  this  involved  was  not  determined. 

Passing  on  to  the  final  precipitation,  the  association  method  gives  :  Dissolve  the 
precipitate  on  the  filter  with  ammonia  and  hot  water,  nearly  neutralize  with  hydro- 
chloric acid,  cool,  add  magnesia  mixture,  etc. 

Xo  indication  is  given  of  the  degree  of  alkalinity  that  should  remain.  As  a  matter 
of  fact,  the  condition  will  by  most  chemists  be  judged  from  the  difficulty  with  which 
the  precipitate  thrown  down  by  the  acid  redissolves.  It  is  thus  easily  possible  to 
get  an  acid  solution  or  one  so  nearly  neutral  that  the  ammonium  magnesium  phos- 
phate will  not  precipitate  until  more  ammonia  is  added  later.  In  consequence  of 
this  there  results  a  hoeculent  basic  precipitate,  as  was  proved  by  dissolving  the  fil- 
tered and  washed  ammonium  magnesium  phosphate  in  hydrochloric  acid  and  repre- 
cipitating  with  ammonia,  after  the  addition  of  a  little  hydrogen  disodium  phosphate. 
There  was  invariably  a  further  increase  in  weight  by  this  operation. 

On  the  other  hand,  whether  a  considerable  or  only  a  slight  excess  of  ammonia  is 
present  at  the  time  of  adding  the  magnesia  mixture  does  not  appear  to  have  any 
bearing  on  the  result.     The  figures  in  column  1  were  obtained  by  adding  magnesia 
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mixture  to  a  solution  which,  was  in  such  a  condition  that  no  precipitation  took  place 
until  more  ammonia  was  added  later.  In  column  2  the  solution  contained  ahout  1 
cc.  excess  of  strong  ammonium  hydrate.  The  precipitation  then  took  place  slowly 
while  the  whole  was  being  stirred.  In  column  3  there  was  present  an  excess  of  20 
cc.  strong  ammonium  hydrate,  and  the  precipitation  began  on  the  addition  of  the 
first  drop  of  magnesia  mixture. 


1. 

2. 

3. 

Per  cent. 

Per  cent. 

Per  cent. 

26.06 

25.  57 

25.50 

26.23 

25.58 

25.53 

26.40 

25.44 

25.79 

26.13 

25.39 

25.71 

26.05 

25.52 

25.42 

Average :  26. 17 

25.50 

25.59 

In  conclusion,  I  can  do  no  better  than  to  state  in  detail  the  method  which  gave  at 
least  the  most  satisfactory  results,  and  which  it  is  believed  will,  if  followed,  elim- 
inate much  of  the  chance  of  differences  between  chemists  engaged  in  this  work. 

The  phosphate  solution.,  containing  not  over  0.075  gram  P2O5,  is  made  just  alkaline 
with  ammonia  and  cleared  with  10  cc.  nitric  acid,  sp.  gr.  1.42;  20  cc.  saturated  solu- 
tion of  ammonium  nitrate  are  added,  and  the  whole  brought  to  a  boil.  Eemove 
from  flame  and  run  in  at  once,  with  stirring,  25  cc.  neutral  solution  of  ammonium 
molybdate — 90  grams  in  1  liter.  As  soon  as  the  precipitate  settles,  filter  and  wash 
with  2  per  cent  nitric  acid ;  dissolve  through  the  paper  in  ammonia  and  hot  water. 
Add  hydrochloric  acid  until  a  permanent  precipitate  appears,  avoiding  an  excess; 
then  20  cc.  ammonium  hydrate,  sp.  gr.  0.90.  Cool,  add  magnesia  mixture,  drop  by 
drop,  with  constant  stirring.  (No  further  ammonia  need  be  added.)  When  precipi- 
tation is  complete—  several  hours — filter,  wash  with  dilute  ammonia,  transfer  while 
wet  to  a  deep  platinum  crucible  and  ignite  gently  until  the  paper  is  charred.  Raise 
the  flame  to  the  full  red  heat  of  a  Bunsen  burner,  remove  the  crucible  cover,  and 
allow  the  paper  to  burn  completely  away.  Eeplace  the  lid,  leaving  a  small  opening 
on  one  side,  and  finish  the  ignition  with  a  blast  burner,  attaining  a  white  heat. 
The  Mg2P207  should  be  a  spotless  white  and  of  constant  weight. 


COMPARISON  OW  RESULTS  BY  OLD   AND  NEW  METHODS  FOR  CITRATE- 
INSOLUBLE  PHOSPHORIC  ACID. 

By  B.  W.  Kilgore  and  C.  B.  Williams. 

The.  change  in  the  temperature  of  digestion  and  otherwise  in  the  manipulation  of 
the  old  method  of  1893  and  back  for  citrate-insoluble  phosphoric  acid,  caused  by  the 
adoption  of  the  modification  of  the  method  at  the  last  meeting  of  this  association, 
has  carried  withit  considerable  lowering  of  the  results  for  citrate-insoluble.  Tho 
increase  in  temperature  amounts  to  about  2°  C. ;  for  a  bath  that  formerly  stood  at 
65c  C.  must  now  be  raised  to  67°  or  68°  to  give  68°  in  open  flask,  and  65°  in  open  flask 
corresponds  to  about  66°  in  the  closed  one,  so  that  the  digestion  is  really  made  at 
66c  C. ;  and  it  is  to  this  increase  of  temperature  and  time  of  digestion  we  consider 
that  the  lowering  of  the  results  is  due. 

In  the  accompanying  table  are  presented  comparisons  of  some  results  by  the  old. 
method  and  as  modified,  obtained  in  the  laboratory  of  the  North  Carolina  Experi- 
ment Station  previous  to  changing  to  the  new  method.  The  differences  are  consid- 
erable, but  do  not  represent  the  full  magnitude  of  some  we  have  obtained  and  heard 
of,  whioh  have  amounted  to  more  than  1  per  cent. 
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Results  by  old  and  neiv  methods  for  citrate-insoluble  phosphoric  acid. 


New                Old          Difference 
]STos.              method,         method,    .less  by  new 
1894.               1893.       !     method. 

Materials. 

8285 

Per  cent,    j    Per  cent. 

2.  72                     3.  95 

Per  cent. 
0.53 
.58 
.46 
.37 
.69 
.57 
.89 
.59 
.43 
.23 
.47 
.44 
.55 
.67 
.55 
.14 
.42 

Dissolved  bone. 
Mixed  fertilizer. 

Do. 
Acid  phosphate. 
Mixed  fertilizer. 
Dissolved  bone. 
Acid  phosphate. 

Do. 
Mixed  fertilizer. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Acid  phosphate. 

Do. 

8281 

2.17 

3.76 

3.66 

3.15 

1.59 

2.96 

1.52 

2.51 

.08 

2.92 

.51 

.86 

.33 

.63 

.04 

.80 

2.75 
4.22 
4.03 
3.84 
2.16 
3.85 
2.11 
2.94 

.31 
3.39 

.95 
1.41 
1.00 
1.18 

.18 
1.22 

8303 

8317 

8265 

8290 

8286 

8284 

8331 

8333 

8332 

8310 

8309 

8273 

8276 

8289 

8287 

.50 

Mr.  Huston  exhibited,  photographs  of  an  apparatus  designed  to  keep 
the  fluid  and  solid  in  constant  motion  during  the  digestion  for  citrate- 
soluble  phosphoric  acid.  The  apparatus  may  also  be  used  in  work  on 
feeding  stuff  and  soil.  The  results  so  far  obtained  with  it  relate  to 
insoluble  phosphoric  acid.  In  twelve  cases  reported  the  amount  of 
insoluble  phosphoric  obtained  was  less  than  that  obtained  by  the 
official  method.  Plates  are  necessary  to  understand  the  construction 
of  the  apparatus,  and  these  can  not  be  obtained  in  season  for  the  pub- 
lication of  this  bulletin.  A  full  description  will  soon  appear  in  a  tech- 
nical bulletin  of  the  Indiana  Experiment  Station. 

At  the  conclusion  of  these  papers,  there  being  no  others  on  this  sub- 
ject to  be  presented,  the  presiding  officer  called  for  a  discussion  of  the 
report  on  phosphoric  acid. 

The  secretary  called  attention  to  the  fact  that  a  good  day's  work  had 
been  done  and  that  the  time  for  adjournment  was  near  at  hand,  and 
suggested  that  the  discussion  of  the  subject  of  phosphoric  acid  be 
postponed  until  the  morning  session. 

The  presiding  officer  remarked  that  he  thought  also  the  time  for 
adjournment  had  arrived.  We  have  some  latitude  in  regard  to  the 
time  of  adjournment  under  the  order  of  the  committee  on  order  of, busi- 
ness, but  we  have  done  enough,  I  think,  to  entitle  us  to  a  brief  respite. 

Mr.  Van  Slyke  moved  to  adjourn  until  9  o'clock  to-morrow  morning. 
The  motion  was  carried  and  the  meeting  was  declared  adjourned  at  5 
p.  m. 


SECOND   DAY. 

FRIDAY— MORNING  SESSION. 

The  chairman  called  the  association  to  order  at  9:30  a.  m. 
The  report  of  the  committee  on  potash  recommendations  was  the  first 
business  called  up. 

Mr.  President  :  Your  committee  reports  its  approval  of  the  following  recom- 
mendations and  suggestions  of  reporters: 

POTASH.1 

1.  On  page  178  (4)  insert  "total  potash  in"  before  organic  compounds. 

2.  On  page  179,  top  line,  change  10  to  30  minutes  and 200  cc.  to  300  cc. 

3.  On  page  179,  end  of  second  paragraph,  strikeout  '•  afterwards  Avith  5  cc.  of 
ether." 

4.  That  a  further  investigation  of  the  double  decomposition  between  Iv.:PtCl6  and 
the  XH4C1  wash  be  suggested  for  investigation  by  the  reporter  for.  1895,  and  also  fur- 
ther comparative  tests  of  the  Lindo-Gladding  and  Alternate  methods  in  presence  of 
the  maximum  amount  of  sulphates. 

5.  That  in  making  up  the  solution  in  the  Lindo-Gladding  method  in  j)resence  of 
soluble  phosphate  the  use  of  CaCL,  as  suggested  by  Mr.  Huston,  be  tried. 

The  recommendations  were  discussed  seriatim. 

Mr.  Eoss  asked  if  the  committee  considered  recommendation  :No.  1 
to  apply  to  fertilizers  containing  organic  matter.  He  supposed  it  in- 
cluded also  fertilizers  containing  potash  in  organic  compounds,  or  fer- 
tilizers containing  organic  matter,  whether  potash  or  not.  Will  all 
fertilizers  containing  organic  matter,  in  order  to  get  the  total  potash, 
have  to  be  ignited  in  the  manner  prescribed? 

Mr.  Wheeler  thought  the  difficulty  comes  from  the  fact  that  some 
States  require  the  amount  of  soluble  potash  shall  be  determined;  in 
that  case  the  Lindo-Gladding  method  will  be  used.  In  other  States 
the  total  amount  of  potash  is  called  for,  whether  soluble  or  not,  and  the 
method  of  section  4  was  adopted,  as  he  understood  it,  simply  to  meet 
the  demands. 

Mr.  Bartlett  did  not  see  how  one  could  misunderstand  this  para- 
graph or  confound  it  with  organic  material  in  mixed  fertilizers,  because 
it  says  organic  compounds,  like  tobacco  stems,  cotton-seed  hulls,  etc. 
Organic  matter  like  bone  phosphates,  tankage,  or  matters  of  that  char- 
acter, are  not  at  all  like  tobacco  stems,  so  that  it  seems  perfectly  plain 
what  is  meant. 

The  President  thought  the  difficulty  might  be  obviated  by  chang- 
ing the  heading  of  paragraph  (1)  so  as  to  include  all  mixed  fertilizers: 

'All  pages  referred   to  in  reports   and  discussions  are  in  Bulletin  38,  Division  of 
Chemistry,  unless  otherwise  noted. — H.  W.  W. 
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then  the  remaining  paragraphs  could  he  left  as  they  stand.  He  imag- 
ined that  heretofore  we  have  understood  section  1  --in  superphos- 
phates "  to  mean  all  mixed  fertilizers,  and  section  4  to  mean  all  those 
materials  which  are  not  mixed  but  which  are  evidently  tobacco  stems, 
cotton-seed  hulls,  and  materials  of  that  character.  If  there  was  any 
misunderstanding,  paragraph  1  could  be  changed  so  as  to  include  all 
mixed  goods. 

Mr.  Wheelee.  I  infer  there  is  objection  on  the  part  of  a  large  num- 
ber of  members  of  this  association  to  be  forced  to  ignite  mixed  commer- 
cial fertilizers.  If  so,  there  might  be  a  clause  put  in  there  saying, 
"not  including  mixed  fertilizers"  in  the  paragraph  headed  -'organic 
compounds. '■     That  would  make  it  perfectly  clear  to  everybody. 

Mr.  Freak.  I  think  that  where  total  potash  is  to  be  determined 
without  any  question,  the  last  paragraph  (section  4)  could  be  modified 
so  as  to  read  in  such  a  way  as  to  make  ignition  required  in  all  cases  of 
mixed  fertilizers  in  which  total  potash  is  to  be  determined,  unless  it  is 
evident  that  the  organic  material  present  is  not  tobacco  stems,  cotton- 
seed hulls,  etc.  That  makes  ignition  requisite  wherever  there  can  be 
any  doubt  as  to  the  nature  of  the  compounds  furnishing  potash. 

Mr.  Huston.  I  think  the  misunderstanding  arises  in  the  case  of 
goods  with,  say,  4  or  5  per  cent  of  available  phosphoric  acid  derived 
from  spent  boneblack  and  enough  castor  cr  oil  pomace  of  some  sort  to 
bring  it  up  to  4  or  5  per  cent  of  nitrogen,  a  very  common  mixture  with 
us.  The  question  is  as  to  whether  we  shall  ignite  such  goods.  Shall 
we  class  them  with  superphosphates'?  If  so,  the  ordinary  worker  puts 
them  under  section  1.  Yet  the  bulk  of  such  goods  consists  of  castor 
pomace,  and  in  such  case  with  simple  water  treatment  we  get  only 
about  half  the  potash  yielded  after  ignition.  The  question  seems  to  be, 
How  shall  we  classify  the  goods.  It  seems  to  me  it  is  desirable  to  make 
some  sort  of  provision  for  that  sort  of  goods  for  the  men  who  have  to 
find  total  potash. 

No  further  discussion  arising,  the  president  put  the  motion  and  the 
first  recommendation  was  adopted. 

The  President.  The  second  recommendation  is  to  change  the  top 
line,  page  179,  to  read,  uboil  for  30  minutes  with  300  cc.  of  water." 

Mr.  Winton.  I  think  that  some  of  this  confusion  could  be  avoided 
if,  before  methods  for  analysis,  we  had  two  or  three  methods  for  solu- 
tion of  phosphates.  Of  course,  the  method  used  for  determining  potash 
is  independent  of  the  method  of  solution.  In  reality  both  are  the  same 
so  far  as  solution  is  concerned.  We  could  in  the  first  place  have  specific 
directions  for  making  solution  in  the  case  of  superphosphates,  with 
special  rules  for  bringing  the  material  into  solution  for  those  States 
where  they  determine  only  water-soluble  potash,  and  also  rules  for 
States  where  potash  soluble  in  acid  is  to  be  determined.  After  that, 
give  the  methods  for  determining  potash  in  these  solutions.  Para- 
graph 4  directs  that  the  potash  shall  be  determined  by  the  Lindo- 
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Gladding  method  and  does  not  allow  the  privilege  of  doing  it  by  the 
Alternate  method.  It  seems  to  me  we  should  prescribe  first  how  we 
are  to  make  up  the  solutions  and  then  how  to  analyze  these  solutions. 

Mr.  Frear.  I  think  the  point  well  taken.  I  move  that,  so  far  as  this 
matter  of  solutions  is  concerned,  the  recommendation  be  referred  back 
to  the  committee  with  instructions  to  prepare  such  an  arrangement  of 
the  method  as  shall  separate  prescriptions  for  solutions  from  those  for 
determination  of  potash  in  the  solutions. 

Mr.  Wheelee.  I  see  no  necessity  for  making  the  change.  I  think 
that  at  the  bottom  of  page  179  it  might  read,  "  Proceed  then  as  in  the 
Liudo-Gladding  or  Alternate  method"  or  "as  specified  by,'1  etc.,  leav- 
ing everything  else  as  it  is.  The  question  was  brought  up  by  the  com- 
mittee, who  thought  it  would  be  taken  for  granted  that  it  would  refer 
to  the  first  paragraph  in  either  method.  It  is  the  intention  to  proceed 
either  according  to  the  Liudo-Gladding  or  Alternate  method. 

Mr.  Frear  still  believed  the  change  would  be  wise;  the  arrange- 
ment of  directions  could  hardly  be  too  logical. 

Mr.  Winton  thought  Mr.  Frear's  suggestion  the  only  logical  one  to 
follow.  In  reading  the  paragraph  the  idea  could  not  be  got  without 
considerable  unnecessary  attention. 

The  President.  The  amendment  is  to  refer  back  the  recommenda- 
tion to  the  committee  to  arrange  the  order  of  preparation  of  the  solu- 
tions, as  I  understand  it. 

The  question  was  put  and  the  amendment  adopted. 

The  President.  The  third  recommendation  is,  to  strike  out  from 
the  third  paragraph  on  page  179  the  words  "  afterwards  with  5  cc.  of 
ether." 

Mr.  "Wheeler  was  rather  opposed  to  striking  out  this  clause.  Wash- 
ing with  ether  is  erring  on  the  safe  side.  He  thought  it  would  be  bet- 
ter to  put  washing  with  ether  into  both  methods  rather  than  strike  it 
out. 

Mr.  Payne  thought  that  laboratories  did  not  use  ether  now;  they 
used  alcohol.  He  had  tried  to  see  if  it  made  any  difference,  and  could 
not  see  any  advantage  in  the  use  of  ether.  He  always  dried  a  quarter 
of  an  hour. 

Mr.  Wheeler,  My  idea  was  that  in  laboratory  work  there  was  dan- 
ger of  not  drying  long  enough.  With  ether  there  is  less  danger  of 
error.     It  seems  to  me  it  is  erring  on  the  safe  side. 

Mr.  Kilgore  thought  washing  with  ether  should  not  be  made  com- 
pulsory; it  seemed  not  to  be  carried  out  by  most  laboratories.  For  that 
reason,  and  to  make  the  methods  the  same  in  both  cases  as  to  washing, 
we  preferred  and  voted  to  strike  out  the  5  cc.  of  ether. 

The  recommendation  was  voted  upon  and  adopted. 

The  president  requested  the  chairman  of  the  committee  to  read  again 
the  fourth  recommendation.  This  was  done,  to  the  effect  that  the  sug- 
gestion be  made  to  the  reporter  for  1S95  to  further  investigate  the 
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double  decomposition  between  the  potassium  platiuochlorid  and  the 
common  clilorid  used  in  washing. 

Also  that  further  tests  of  the  Lindo-Gladding  and  Alternate  methods 
in  the  presence  of  maximum  amounts  of  sulphates  be  made,  and  thafc 
in  making  solutions  in  the  Lindo-Gladding  method  the  use  of  OaCl2  be 
tried. 

Adopted. 

Mr.  McDonnell.  I  would  like  to  move  a  further  change,  if  it  is  in 
order  at  this  point.  I  would  move  that  under  "Alternate  method  for 
potash,"  second  line,  1,000  cc. ;  third  line,  50  cc. ;  and  fourth  line,  100  cc, 
be  replaced  by  half  those  amounts,  respectively. 

Mr.  Huston.  I  suppose  that  goes  to  the  committee  of  five  on  pro- 
posed changes  in  the  methods;  but  I  think  it  best  to  go  a  little  slow 
in  regard  to  that.  These  large  volumes  were  taken  purposely,  and  I 
think  we  would  better  make  progress  slowly  in  the  direction  of 
reducing  the  amount  of  these  solutions. 

The  President.  This,  then,  is  referred  to  the  committee  on  potash. 
We  will  now  proceed  to  the  report  of  the  committee  of  five  on  soil  and 
ash  recommendations. 

On  motion  it  was  decided  to  take  up  each  recommendation  and  vote 
upon  it  separately. 

CHANGES   IN   SOILS   AND    ASH    METHODS   OF    ANALYSIS    RECOMMENDED    BY    THE    COM- 
MITTEE. 

1.  Moisture  to  be  determined  in  the  air-dry  soil  by  drying  constant  weight  in  a 
water  over  kept  briskly  boiling  and  all  results  of  analysis  to  be  referred  to  the  soil 
in  this  dry  condition  and  stated  in  the  order  recommended  by  the  reporter  of  last 
year. 

2.  Digestion  of  soil  to  be  made  at  the  temperature  of  boiling  water  under  atmos- 
pheric pressure  for  ten  hours  and  with  prevention  of  evaporation. 

3.  Tbe  hydrochloric  solution  to  be  analyzed  essentially  as  in  the  appended 
method. 

4.  Five-tenths-millimeter  sieve  with  circular  mesh  to  be  used  in  the  preparation 
>f  soils. 

5.  That  the  study  of  a  method  for  the  determination  of  available  P205  and  K20 
in  soils  in  lines  similar  to  those  by  Deherain,  Dyer,  and  others  and  indicated  also  in 
bhe  paper  of  Dr.  Kastle  before  this  association,  is  strongly  recommended  to  the 
reporter  for  next  year  for  investigation. 

6.  In  ash  analysis  the  soluble  silica  to  be  separated  before  ignition  of  the  residue. 

Mr.  Payne.  I  would  like  to  speak  against  the  first  recommendation. 
[t  seems  to  me  that  referring  back  everything  upon  the  basis  of  the 
Lry  soil  is  really  making  the  analysis  on  a  basis  in  which  the  soil  does 
lot  exist.  To  make  an  analysis  of  a  peaty  soil  containing,  say,  10,  40, 
>r  50  per  cent  (of  moisture)  and  refer  it  back  to  the  dry  basis,  is  certain 
to  give  the  general  public  a  very  queer  idea  of  the  composition  of  the 
mbstance  when  they  come  to  read  it.  When  we  make  an  analysis  of 
:hat  kind,  the  nearer  we  come  to  the  actual  facts,  the  better.  Always 
to  refer  everything  back  to  the  dry  basis  really  gives  an  incomplete 
5556— ffo.  43 8 
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idea  of  just  what  the  soil  actually  is.  The  matter  of  soil  aualysis  is 
bad  enough  now. 

Mr.  Petek.  I  think  I  can  make  it  clear  why  the  committee  recom- 
mends this  change.  We  want  to  refer  the  analyses,  whatever  they  may 
be,  to  something  definite  and  constant.  We  don't  want  to  have  our 
figures  rendered  uncertain,  but  for  just  the  same  reason  that  we  refer 
the  results  of  analyses  of  cattle  feed  to  the  substances  dry  at  the  tem- 
perature of  boiling  water,  so  we  want  to  refer  analyses  of  soils  and  all 
other  products-  to  some  constant  basis.  It  seems  to  us  that  the  tem- 
perature of  boiling  water,  as  obtained  under  the  working  conditions  of 
the  laboratory,  approaches  more  nearly  a  constant  basis  than  anything 
we  can  obtain.  This  has  been  thoroughly  settled  in  the  case  of  fertil- 
izers. It  has  been  clearly  shown  that  the  results  obtained  in  any  other 
way  are  much  less  uniform  th  an  those  obtained  by  drying. 

Mr.  Payne.  Do  you  consider  that  that  soil,  after  you  have  dried  it 
for  some  time  at  100°,  is  in  the  same  condition  as  when  you  first  took 
it  up? 

Mr.  Peter.  I  am  glad  to  see  that  Mr.  Payne  does  not  quite  under- 
stand the  recommendation  of  the  committee.  We  do  not  mean  to 
analyze  the  soil  after  it  has  been  dried,  but  to  determine  the  moisture 
so  as  to  refer  these  results  to  something  definite.  We  prepare  our 
sample,  get  it  into  something  like  fair  condition,  bottle  it,  and  find  out 
how  much  moisture  is  there,  and  then  weigh  out  portions  and  analyze 
them,  referring  the  results  obtained  to  this  constant  condition  of  the 
dry  substance. 

Mr.  Lindsey.  On  page  76  the  reporter  will  notice  that  it  is  stated 
that  the  reason  for  adopting  200°  instead  of  100°  is,  that  water  will 
continue  to  come  off  indefinitely. 

Mr.  Petek.  Yes,  sir.  If  the  association  desires  it,  I  will  read  some 
figures  I  read  yesterday  on  that  point.  The  fact  is  that  these  soils  lose 
water  continuously ;  sample  No.  2  lost  water  after  twenty  hours'  drying 
at  200°,  but  was  reduced  to  constant  weight  in  four  to  six  hours'  drying 
in  the  water  oven.  I  found  this  to  be  the  case  in  the  majority  of  soils. 
The  loss  of  weight  on  drying  in  a  water  oven  practically  ceased  in  a 
reasonable  time. 

Mr.  de  Eoode.  I  can  corroborate  the  statement  of  Mr.  Peter,  so 
far  as  drying  at  200°  is  concerned;  I  rarely  ever  get  a  constant  weight. 

No  further  discussion  arising,  the  recommendation  was  voted  upon 
and  adopted. 

The  second  recommendation  was  read  by  Mr.  Peter. 

Mr.  de  Roode.  I  think  it  ought  to  be  a  little  more  definitely  stated 
how  to  prevent  evaporation.  To  say  a  Schneider  flask  would  be  a 
little  more  explicit. 

Mr.  Lindsey.  We  have  been  talking  of  digesting  for  five  days.  That 
seems  a  long  time  to  digest  soil,  but  from  that  to  ten  hours  is  a  pretty 
long  stride.  It  seems  to  me  before  that  be  adopted  it  ought  to  be 
looked  into  for  another  year. 
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Mr.  Peter.  The  limit  of  time  was  not  insisted  upon  by  the  reporter 
as  much  as  other  conditions.  The  limit  of  time,  in  my  opinion,  should 
be  regulated  so  that  the  results  will  agree  as  nearly  as  possible  with 
the  results  of  the  beaker  method,  which  is  practically  the  method  that 
has  been  practiced  in  this  country  heretofore,  so  as  to  keep  our  future 
results  as  nearly  in  agreement  with  these  as  possible.  I  simply  sug- 
gested ten  hours  as  a  compromise  between  the  recommendation  of  two 
hours  made  in  1892  and  the  time  set  in  the  Provisional  method,  thirty- 
six  hours. 

The  recommendation  was  voted  upon  and  adopted. 

The  third  recommendation  was  read  by  Mr.  Peter  and  was  adopted. 

The  Secretary.  I  understand  this  is  no  longer  a  Provisional 
method;  it  is  a  method? 

The  President.  Yes,  sir. 

The  fourth  recommendation  was  then  read. 

The  President.  This  is  essentially  a  suggestion  to  the  incoming 
reporter. 

Mr.  de  Eoode  wished  to  know  if  the  suggestion  compelled  the 
reporter  for  next  year  to  take  up  that  line  of  work. 

The  President  thought  he  could  not  be  compelled  to  do  so. 

Mr.  Wheeler.  I  think  the  idea  is  that  this  is  a  very  important  line 
of  work  never  taken  up  in  this  country,  and  more  promising  than  the 
regular  soil  analysis.  It  is  simply  a  suggestion,  so  as  to  call  it  to  his 
attention. 

The  President.  No  doubt  a  very  good  suggestion. 

Adopted. 

The  fifth  recommendation  was  then  read. 

Mr.  Payne.  The  heading  "  Preparation  of  ash,"  page  205,  seems  to  me 
rather  misleading.  It  says  "  Before  combustion  the  material  must  be 
thoroughly  cleaned  from  all  foreign  matter,  especially  adhering  soil, 
wood,  bark,  roots,  etc."  As  I  understand  it,  this  is  a  description  of 
how  to  make  an  analysis  of  a  plant.  If  we  remove  all  adhering  sub- 
stances there  would  not  be  much  left.     It  is  very  confusing  as  it  is  now. 

Mr.  Wheeler.  I  would  like  to  accept  the  gentleman's  amendment 
and  strike  out  the  words  "  wood,  bark,  roots,  etc.,"  making  it  read 
"the  material  must  be  thoroughly  cleaned  of  all  foreign  matter,  espe- 
cially soil." 

The  President.  Do  you  include  this  in  the  fifth  recommendation? 

Mr.  Peter.  Yes,  sir. 

The  recommendation  was  then  read  as  amended,  and  adopted. 

The  sixth  recommendation  was  then  read,  to  the  effect  that  a  sieve 
with  a  mesh  of  one-half  millimeter  be  used  in  the  preparation  of  fine 
earth  for  analysis. 

Mr.  Huston  thought  this  was  a  matter  that  should  be  specified 
more  accurately.  He  thought  no  more  important  matter  could  come 
before  the  association  than  definitely  settling  the  size  of  the  orifice 
through  which  this  material  is  passed  before  we  begin  work  upon  it. 
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Mr.  Peter  said  he  would  much  prefer  to  define  the  sieve  as  one  with 
a  circular  opening  one-half  millimeter  in  diameter,  but  there  was  some 
objection  to  that  kind  of  sieve,  and  he  thought  it  best  not  to  define  it. 

The  President  then  called  for  any  further  papers  on  the  subject  of 
phosphoric  acid  in  continuation  of  the  business  of  last  evening. 

Mr.  Huston.  I  have  something  which  is,  perhaps,  between  a  formal 
paper  and  a  discussion.  It  is  merely  an  apparatus  which  I  have  had 
an  opportunity  of  testing  only  a  few  times,  which  I  believe  has  a  bear- 
ing on  cattle  foods  as  well  as  soils.  It  is  a  means  of  better  mechauical 
agitation  in  making  solutions. 

(Mr.  Huston  here  exhibited  photographs  of  his  apparatus  and  said 
he  would  write  up  his  remarks  for  the  secretary.) 

The  President.  Are  there  any  further  papers  to  be  presented? 

Mr.  Terne  wished  to  thank  the  reporter  (Mr.  Kilgore)  for  includiug 
in  his  report  the  results  of  work  in  his  (the  speaker's)  laboratory.  He 
felt  they  were  indebted,  as  members  of  the  Franklin  Institute,  to  have 
the  results  of  their  work  taken  up  so  quickly.  The  results  they  had 
achieved  in  his  laboratory  were  very  encouraging,  and  Mr.  Kilgore  had 
included  in  his  report  the  results  of  the  work  of  Mr.  Bergami,  his 
assistant.  The  main  result  was  that  we  got  somewhat  lower  results 
than  with  the  Official  method,  but  the  differences  were  not  any  greater, 
but  were  less,  than  the  differences  you  gentlemen  have  reported.  The 
saving  of  time  which  is  achieved  by  the  titration  method  I  think  is 
worth  a  great  deal  to  those  who  have  to  do  with  phosphoric  acid  sam- 
ples in  large  numbers,  and  I  really  think  the  method  is  just  as  good  in 
the  hands  of  a  skillful  chemist  as  the  Official  method.  If  you  conclude 
to  give  this  method  another  year's  trial,  it  would  be  in  the  interest  of 
great  advancement  in  our  methods ;  and  it  would  be  a  very  good  check 
to  have  two  methods  for  our  phosphoric  acid  determination;  the  Volu- 
metric method  to  check  the  Gravimetric  method,  or  rice  versa. 

Mr.  Boss.  I  have  a  few  words  to  say  with  regard  to  the  Direct  method 
for  the  determination  of  citrate-soluble  phosphoric  acid.  The  method 
I  proposed  had  the  misfortune,  although  that  seemed  to  be  the  only 
basis  of  comparison,  to  be  compared  with  the  citrate-soluble  obtained 
by  difference.  It  is  a  well-known  fact  that  citrate-soluble  by  difference, 
like  nitrogen  per  extract,  is  the  dumping  ground  for  all  errors  in  all 
other  determinations.  I  did  not  myself  expect  to  find  the  closest 
agreement  between  the  method  I  proposed  and  the  results  which  were 
secured  by  difference.  To  show  the  errors  that  are  liable  to  arise  by 
such  a  comparison,  if  we  look  at  the  figures  on  insoluble  in  sample  Xo. 
j,  secured  by  regular  association  methods,  we  shall  find  that  these 
results  vary  all  the  way  from  0.03  to  0.45;  the  mean  is  0.27,  the  greatest 
variation  is  0.42,  or  a  variation  of  150  per  cent.  So  that  under  these 
circumstances,  although  the  showing  against  this  method  is  rather 
unfavorable,  yet  the  figures  on  which  this  comparison  is  based  possibly 
can  not  be  considered  the  most  reliable  in  the  world,  considering  that 
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the  errors  from  the  other  determinations  will  certainly  creep  into  it. 
The  peculiar  part  about  some  of  the  work  on  this  subject,  which  I  do 
not  understand  (quite  a  number  said  they  had  trouble  on  this  question), 
is  that  this  sulphuric-acid  method  will  apply  to  total  phosphoric  acid 
in  mixed  fertilizers  of  every  kind  where  organic  matter  is  in  an 
insoluble  condition  and  offers  great  resistance  to  the  action  of  the  oxidiz- 
ing agents.  We  have  also  incorporated  it  in  our  methods  for  determin- 
ing insoluble;  but  when  it  comes  to  destroying  the  citric  acid  which  is 
already  in  solution,  and  which,  if  the  method  is  properly  performed, 
can  certainly  be  destroyed  in  twenty  minutes'  digestion  if  worked  with 
care,  it  seems  the  results  do  not  agree,  which  is  something  I  am  unable 
to  understand.  Possibly  some  details  of  the  execution  of  the  method 
have  been  overlooked  by  some,  or  I  have  failed  to  state  explicitly 
enough  in  my  description  of  the  matter.  One  point  to  which  possibly 
I  did  not  call  sufficient  attention  is,  that  the  full  amount  of  ammonia 
citrate  prescribed  must  be  used  and  the  digestion  must  be  carried  on  the 
full  length  of  time  required.  I  made  some  experiments  with  chemically 
pure  phosphates,  mixing  with  them  some  ammonium-citrate  solution, 
and  then  went  through  digestion  in  the  regular  manner.  I  had  no 
trouble  in  securing  satisfactory  results.  It  is  true  that  the  large  amount 
of  ammonia  citrate  used  makes  the  precipitation  of  the  ammonium 
phosphate  liberated  rather  slow,  but  tests  T  made  showed  that  the  liber- 
ation was  certainly  complete  even  before  the  time  of  digestion  was  up. 
I  fail  to  understand  why  this  method,  which  involves  the  same  prin- 
ciple in  the  determination  of  phosphoric  acid  in  organic  samples  of  every 
kind,  fails  to  give  good  results  when  it  is  applied  to  solntious  containing 
organic  matter  or  in  liquid  condition  and  in  such  form  that  it  can  be 
readily  destroyed. 

Mr.  Wheeler.  1  would  like  to  ask  if  the  digestion  was  continued 
the  right  length  of  time  in  all  cases'? 

Mr.  Ross.  I  am  not  posted  as  to  the  length  of  time  the  digestion  was 
continued.  I  have  had  no  trouble  where  the  digestion  was  continued 
the  right  length  of  time. 

Mr.  Kilgore.  Mr.  Wheeler  means  digestion  with  sulphuric  acid.  I 
should  think  there  would  be  no  trouble  there,  because  the  directions 
for  making  the  determination  specify  to  digest  until  the  liquid  is  clear. 
With  reference  to  the  method  of  Prof.  Ross  for  the  direct  determina- 
tion of  citrate- soluble,  in  the  hurry  I  was  necessarily  in  in  getting 
together  the  immense  mass  of  matter  that  composed  my  report,  I  hardly 
think  I  did  the  subject  justice,  because  I  am  really  in  sympathy  with  the 
spirit  of  the  method,  but  the  results  would  not  allow  me  to  lean  either 
one  way  or  the  other.  I  felt  I  must  rerjort  results  just  as  they  were.  I 
would  say,  also,  that  the  committee  are  of  the  same  opinion  that  1  am, 
that  it  is  a  step  in  the  right  direction;  that  if  it  would  work  it  would 
eliminate  some  sources  of  error.  When  further  washing  with  water  is 
continued  with  acid  phosphates,  especially  every  time  a  fresh  portion  of 
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water  is  added,  it  will  run  through  cloudy.  The  Eoss  method,  if  it 
gave  good  results,  would  eliminate  this  error  and,  I  think,  give  more 
uniform  results  for  available  phosphoric  acid. 

Mr.  Payne.  In  regard  to  this  matter  of  phosphates  running  through, 
with  the  soft  phosphates  of  Florida  I  find  that  often  a  lot  of  substance 
runs  through  the  filter,  so  that  you  can  not  filter  it  all.  In  many 
cases  this  is  given  as  reverted  phosphoric  acid,  but  in  several  cases 
I  allowed  some  of  this  filtrate  to  stand  until  it  finally  settled,  then 
decanted  the  water  and  determined  the  amount  of  total  phosphoric  acid 
in  this  sediment.  In  one  case  it  amounted  to  as  much  as  0.5  per  cent, 
simply  on  account  of  the  minute  condition  of  the  soft  phosphate.  I 
know  we  always  got  a  little  more  than  it  is  entitled  to. 

CHANGES    RECOMMENDED    BY      THE      COMMITTEE     IN    METHODS     OP     ANALYSES      FOR 

PHOSPHORIC   ACID. 

1.  That  on  page  169,  sixth  line  from  the  bottom,  after  the  word  "dissolved"  add 
"or  return  the  filter  with  contents  to  the  digestion  flask,  add  30  to  35  cc.  strong 
nitric  acid  and  5  to  10  cc.  strong  hydrochloric  acid,  and  boil  for  not  less  than  forty- 
five  minutes." 

2.  That  on  page  170,  second  paragraph  under  "total  phosphoric  acid/'  next  to  last 
line,  insert  after  filter  "  wash  with  2\  per  cent  NH3  solution  until  free  of  chlorids, 
dry  and  ignite  at  first  over  a  low  flame,  finally  over  the  blast  lamp,  until  the  precipi- 
tate is  perfectly  white,  and  weigh." 

3.  That  on  page  171  the  directions  for  making  dilute  ammonia  wash  be  made  to 
read:  This  solution  shall  be  prepared  so  as  to  contain  2^  j)er  cen*  NH3. 

4.  That  the  Volumetric  method  for  phosphoric  acid  by  titrating  the  yellow  precipi- 
tate and  also  the  method  of  Ross  for  citrate-soluble  phosphoric  acid  be  made  sub- 
jects of  further  study. 

Mr.  Wheeler.  I  would  like  to  add  my  testimony  to  Mr.  Kilgore's. 
This  association  has  been  working  for  many  years  on  insoluble  phos- 
phoric acid  and  getting  the  available  by  difference.  When  Mr.  Ross 
proposed  his  method  it  seemed  to  me  he  had  struck  just  the  right  thing. 
What  we  want  to  arrive  at  is  the  citrate-insoluble,  and  if  we  can  get  a 
direct  method  for  this  we  shall  get  much  more  uniform  results  than  we 
are  getting  now.  I  think  the  association  ought  to  investigate  the  matter 
further. 

The  President.  If  there  is  no  further  discussion  it  is  in  order  to 
refer  this  report  to  the  committee. 

Mr.  Kilgore.  I  would  state  that  the  recommendations  of  the  reporter 
were  read  before  the  association  yesterday  afternoon  and  the  committee 
acted  on  these  recommendations  last  night. 

The  President.  We  will  then  take  the  report  of  the  committee  on 
phosphoric  acid  and  recommendations. 

Moved  and  seconded  that  the  recommendations  be  considered  sepa- 
rately.   Adopted. 

The  first  recommendation  was  then  laid  before  the  association. 

Mr.  McDonnell.  I  am  in  favor  of  part  of  that  amendment,  but  it 
seems  to  me  digestion  with  acid  is  continued  longer  than  necessary,  at 
least  in  most  cases.     Forty-five  minutes  is  a  very  long  digestion. 
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Mr.  Wheeler.  That  is  a  matter  which  has  not  been  carefully  worked 
up.  I  think  it  was  the  opinion  of  the  committee  that  it  was  better  to 
set  the  time  long  enough  now  in  adopting  it  than  to  set  it  a  little  short, 
as  long  as  the  matter  has  not  been  studied. 

Mr.  de  Eoode.  I  see  no  necessity  to  set  the  time  at  all.  State  it, 
digest  until  all  the  phosphate  is  dissolved. 

Mr.  Kilgore.  I  would  say  in  support  of  this  that  in  the  experience 
we  have  had  with  the  method  which  has  been  used  continuously  in  our 
laboratory  for  five  years,  in  the  case  of  phosphates  and  materials  of  that 
kind,  they  go  into  solution  as  quick  as,  if  not  quicker,  than  total  phos- 
phoric acid  5  but  for  fear  of  not  getting  all  fish  scrap,  tankage,  and 
material  of  that  kind,  we  always  boil  for  forty-five  minutes.  On  all 
other  materials  the  time  for  phosphoric  acid  is  perfectly  safe  ,•  we  merely 
do  this  to  be  sure. 

Mr.  McDonnell.  I  would  like  to  offer  as  an  amendment  that  the 
words  "until  all  the  phosphate  be  dissolved"  be  inserted  instead  of 
"  forty-five  minutes,"  the  same  as  under  total. 

Mr.  Kilgore.  I  could  not  accept  that  without  the  consent  of  the 
committee,  as  it  was  put  in  by  the  committee. 

Mr.  Peter.  How  are  we  to  tell  when  the  phosphate  is  dissolved? 
The  length  of  time  has  been  determined  by  investigation  -,  the  reporter 
for  this  year  has  determined  the  time  in  which  the  phosphoric  acid  is 
surely  dissolved  in  all  his  exi)eriments,  and  he  tells  us  what  his  results 
are.  Why  go  back  of  this  and  leave  it  to  the  individual  to  do  the  work 
over  again? 

Mr.  Huston.  I  see  a  little  difficulty  in  boiling  forty-five  minutes. 
At  the  rate  we  boil  in  our  laboratory  the  flask  would  be  dry  in  thirty 
minutes,  unless  we  can  add  additional  acid  if  necessary.  I  believe  if 
we  undertake  to  follow  this  method  some  workmen  with  short-necked 
flasks  would  get  into  difficulties. 

Mr.  Peter.  We  are  not  so  rapid  in  our  laboratory  as  Mr.  Huston  is, 
but  I  can  not  see  that  you  get  the  phosphate  in  solution  any  faster  by 
boiling  rapidly  than  by  boiling  slowly ;  the  temperature  is  the  same. 

Mr.  Payne.  Evaporation  is  very  much  more  rapid  in  a  strong  draft 
and  it  draws  the  acid  out  of  the  flask  in  double  time. 

Mr.  McDonnell  failed  to  see  why  the  time  was  so  much  more  impor- 
tant here  than  under  total  phosphoric  acid. 

Mr.  Frear.  I  wish  to  emphasize  this  point.  We  are  perfectly  safe 
in  leaving  it  to  the  individual  analyst.  I  doubt  whether  we  should  be 
prepared  to  specify  the  precise  time  limits  to  hold  in  all  cases,  because 
it  has  been  very  clearly  indicated  that  the  condition  of  the  solution  as 
regards  rate  of  evaporation  does  undoubtedly  vary  to  some  extent. 
The  material  lies  in  the  bottom  of  your  flask,  and  while  it  may  seem 
that  on  top  the  same  density  exists,  I  am  quite  confident  that  at  the 
bottom,  where  the  material  lies,  there  is  some  difference  of  temperature. 

The  President.  On  these  questions  of  official  work  I  suggest  we 
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have  a  rising  vote.  Only  those  charged  by  law  with  official  control  of 
fertilizers  have  the  right  to  vote  on  these  questions. 

Eight  rose  in  favor  of  the  amendment,  3  against  it. 

The  President.  Adopted.  The  question  is  now  on  the  original 
recommendation  as  amended. 

Thirteen  rose  for,  none  against. 

Adopted. 

The  second  recommendation,  page  170,  was  then  read. 

Mr.  de  Eoode.  Instead  of  XH3 1  would  substitute  the  word*4  ammo- 
nia." 

Mr.  Kilgoee.  We  put  it  XH3  because  in  making  solutions  for  wash- 
ing it  would  be  done  from  specific  gravity,  and  all  our  tables  of  specific 
gravities  give  the  per  cent  of  ammonia  in  terms  of  KH3,and  2J  per  cent 
is  the  usual  strength  used. 

Mr.  Payne.  Ignition  to  whiteness  is  very  difficult  to  secure  some- 
times, and  if  the  ignition  is  thorough  it  certainly  does  not  make  any 
difference,  as  far  as  we  have  been  able  to  find  out. 

The  Peesident.  Was  the  reporter  able  to  get  his  precipitates  per- 
fectly white  i 

Mr.  Ktlgoee.  I  never  have  any  trouble,  when  they  are  thoroughly 
washed  and  dried  and  burned  properly.  Sometimes  it  is  grayish  white, 
and  it  never  should  be  anything  but  white  or  grayish  white  material. 
I  "would  say  we  aimed  at  perfection,  and  want  everybody  to  get  as  near 
that  as  possible. 

Mr.  Pbeae.  It  seems  to  me  that  the  committee  in  doing  control 
work  and  aiming  at  perfection  is  making  a  mistake.  What  we  want  is 
the  closest  result  practically  attainable.  There  is  no  doubt  that  a  very 
little  bit  of  matter  might  be  burned  off,  producing  a  somewhat  whiter 
precipitate  than  at  first  obtained,  and  yet  when  we  come  to  weigh  it,  it 
would  have  no  appreciable  result  on  the  commercial  value  of  the  goods 
we  were  testing.  I  have  no  objection  to  any  amount  of  precaution 
requisite  to  secure  thoroughly  reliable  work  up  to  the  degree  required 
by  commercial  conditions. 

Mr.  Payne.  I  worked  on  that  some  years  ago.  Fresenius  does  not 
seem  to  think  it  necessary  for  it  to  be  absolutely  white.  I  ignited  a  lot 
of  my  phosphates,  probably  several  hundred  determinations,  over  a 
very  strong  Bunsen,  and  got  them  in  very  nice  condition  without  any 
great  trouble,  using  platinum  crucibles.  When  I  used  a  blast  lainp  I 
had  six  platinum  crucibles  ruined  in  about  six  days;  they  all  went  to 
pieces. 

Mr.  Peter.  In  my  experience  I  found  that  when  the  precipitates 
are  ignited  with  carbon  in  the  platinum  crucibles  they  will  injure  the 
crucible,  but  when  carbon  is  burned  at  low  temperature  no  injury  at 
all  arises.  It  seems  to  me  that  the  instructions  if  followed  out  will 
lead  to  white  precipitates. 

Mr.  de  Eoode.  That  has  been  my  experience.     We  have  had  no 
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trouble  at  all  in  getting  perfectly  white  precipitates.  1  think  it  would 
look  better  to  have  our  methods  described  in  a  correct  way,  and  avoid 
any  criticism  from  outsiders. 

Mr.  Wheeler.  I  will  state  that  our  methods  have  been  criticised  by 
European  writers  in  the  matter  of  washing.  We  do  not  specify  that 
they  should  be  washed  until  the  filtrate  gives  no  precipitate.  We 
should  specify  in  such  a  way  that  the  test  would  be  an  accurate  test. 

Mr.  Payne.  I  think  Mr.  Wheeler's  remarks  are  very  pertinent 
indeed.  There  are  a  great  many  chemists,  I  find,  who  do  not  test  wash 
water  to  see  that  they  are  thoroughly  rid  of  the  substance  they  are 
trying  to  get  rid  of:  Some  persons  seem  to  be  able  to  wash  material 
perfectly  free  with  half  the  wash  water  that  others  use,  and  yet  get  a 
better  precipitate.  I  think  it  is  very  well  in  all  our  methods  that  the 
filtrate  should  be  tested  until  it  is  free  from  the  substance  we  are  try- 
ing to  get  rid  of. 

Mr.  Freak.  We  are  not  devising  methods  for  the  determination  of 
atomic  weights.  We  are  devising  methods  which  are  to  be  applied  to 
certain  commercial  problems,  and  any  time  or  money  spent  on  refine- 
ments of  methods  beyond  the  requirements  placed  upon  us  is  wasted. 
We  teach  nobody  anything;  we  do  no  possible  good  in  the  world  by 
making  fertilizer  analyses  with  exceptional  refinement.  If  the  method 
were  designed  to  accomplish  any  other  purpose,  then  overrefineinent 
should  be  introduced,  but  now  I  hold  that  only  those  precautions 
should  be  taken  which  are  necessary  to  prevent  errors  which  must  not 
enter  into  such  analyses  as  Ave  are  making.  Any  further  refinement  is 
a  waste. 

Mr.  Kilgore.  If  we  allow  inaccuracies  to  get  in,  as  from  incomplete 
washing,  then,  under  our  methods,  we  are"  obliged  to  accept  them; 
while,  if  we  have  the  methods  which  must  give  right  results,  it  does 
not  matter  if  results  are  wrong,  for  only  the  analysts  are  responsible 
for  them.  One  trouble  spoken  of  by  Dr.  Payne  of  its  taking  more 
wash  liquid  with  one  man  to  wash  precipitates  free  of  chlorids  than 
with  another,  is  due  very  largely  to  the  amount  of  magnesia  mixture 
employed  in  precipitation.  Some  of  the  workers  tell  me  they  use  20  cc, 
which  is,  perhaps,  twice  Avhat  they  should  use.  I  have  found  that  the 
more  magnesia  mixture  used  the  more  washing  it  takes.  As  to  ruin- 
ing your  crucibles  by  burning  to  whiteness,  we  have  no  trouble  in  our 
laboratory.     By  regulating  the  heat  we  have  no  difficulty  whatever. 

Mr.  Bartlett  thought  the  method  used  in  filtering  had  much  influ- 
ence on  the  result. 

Mr.  Finney  considered  this  one  of  the  most  important  points  brought 
before  the  association  for  some  years.  It  made  a  difference  whether 
the  burning  was  to  white  or  gray.  He  had  found  a  difference  of  0.02 
to  0.03  per  cent.  With  regard  to  the  recommendation  by  the  reporter, 
he  could  see  no  use  in  washing  free  from  chlorids.  Magnesia  is  the 
only  thing  we  have  to  get  rid  of.  and  in  his  laboratory  he  used  a  solu- 
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tion  of  phosphate,  testing  for  the  magnesia,  and  when  washed  free 
from  magnesia  he  got  accurate  results. 

Mr.  McDonnell.  What  do  you  mean  exactly  by  free  from  chlorids? 
We  should  say,  I  think,  "  until  the  chlorids  are  practically  removed," 
or  something  of  that  sort. 

The  question  on  adopting  the  amendment  was  put  to  a  rising  vote  by 
the  president.     Six  voted  for,  7  against;  defeated. 

The  third  recommendation  was  then  read  and  adopted. 

The  fourth  recommendation  was  then  read  and  adopted  without  dis- 
cussion. 

Mr.  Ross  called  attention  to  a  chart  which  he  used  in  his  laboratory 
for  obtaining  percentages  of  phosphoric  acid  without  making  calcula- 
tions and  without  reference  to  tables. 

The  president  then  called  for  the  report  of  the  reporter  on  sugar. 

Mr.  Spencer  read  the  following  report : 

BE POET  OK  SUGAR. 
By  G.  L.  Spencer. 

The  reporter  on  sugar,  by  direction  of  the  association,  has  continued,  the  work  on 
the  determination  of  moisture.  As  is  usual  in  sugarhouses  the  percentages  are 
expressed  in  terms  of  the  total  solids. 

The  accurate  estimation  of  the  moisture  in  the  class  of  materials  with  which  the 
sugar  chemist  must  deal  is  a  most  vexatious  problem,  and  one  upon  which  much 
labor  has  been  expended,  both  in  this  country  and  abroad,  and  which  is  still  with- 
out a  solution. 

Three  association  chemists  and  two  refinery  chemists  cooperated  with  the  reporter 
in  work.  As  little  work  was  asked  of  the  analysts  as  was  necessary  to  securing 
the  required  data.     Five  chemists  applied  for  samples  and  failed  to  report. 

I  am  indebted  to  Dr.  F.  G.  Wiechman,  of  Columbia  College  and  the  American  Sugar 
Kenning  Company,  New  York,  for  a  very  complete  report,  and  to  Mr.  L.  W.  Pickart, 
assistant  chemist  in  the  Standard  Eefinery,  Boston,  who,  through  the  courtesy  of  the 
chemist,  Mr.  L.  J.  Schiller,  made  as  many  determinations  as  his  refinery  duties  would 
permit. 

The  following  suggestions  were  made  to  the  various  chemists  by  the  reporter : 

1.  Follow  the  Official  method  as  described  in  Bulletin  No.  38,  p.  179,  using  about  1 
gram  of  the  material.     Report  the  total  solids  as  indicated  by  each  weighing. 

2.  Heat  about  1  gram  of  the  substance  in  some  convenient  form  of  vacuum  appa- 
ratus: report  the  total  solids  as  indicated  by  the  weighings  after  five,  ten,  fifteen, 
and  twenty  hours'  drying.  If  you  can  spare  the  time  continue  the  heating  for 
about  forty  hours.  The  temperature  of  the  air  or  liquid  surrounding  the  contain- 
ing vessel  to  be  maintained  at  approximately  100°  C. 

3.  The  paper  coil  or  so-called  Josse  method.  Transfer  about  2  grams  of  the 
substance  to  a  small  round  dish,  flat  bottom;  dissolve  in  6  to  8  cc.  water,  applying 
heat  if  necessary ;  absorb  the  liquid  on  a  coil  of  paper  made  from  the  paper  you  will 
find  inclosed  in  the  package  with  the  samples.  Dry  two  hours  and  weigh;  dry 
during  three  or  four  additional  intervals  of  two  hours  and  report  the  total  solids 
indicated  by  each  weighing.  The  temperature  of  the  oven  should  be  approximately 
105°.  It  is  obvious  that  precautions  must  be  taken  to  prevent  absorption  of  moisture 
by  the  coil  of  paper  while  weighing. 

Two  samples  were  sent  the  analysts:  No.  1  was  sorghum  molasses.  No.  2  consisted 
of  diabetine  (commercial  levulose)  and  cane  sugar,  40  per  cent  of  the  solids  being 
diabetine. 
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Sorghum  molasses  was  selected,  since  it  probably  contains  the  impurities  which 
render  the  drying  of  similar  substances  so  uncertain.  Levulose  was  added  to  sample 
No.  2  on  account  of  the  low  temperature  at  which  it  is  said  to  undergo  a  change,  and 
further  because  it  is  naturally  present  in  cane  molasses. 

Assuming  that  the  cane  sugar  and  levulose  have  practically  the  same  specific 
gravity,  the  composition  of  sample  No.  2  is  such  as  to  permit  a  calculation  of  its 
total  solids  from  data  obtained  by  dilution  and  pyknometer.  Messrs.  T.  F.  Sanborn 
and  Oma  Carr,  of  the  Chemical  Division,  independently  of  one  another,  estimated 
the  total  solids  by  this  method.  The  results  were  respectively  74.51  and  71.48  (mean 
74.50)  per  cent.  In  one  case  several  times  as  much  of  the  material  was  taken  as  in 
the  other.  The  close  agreement  of  the  calculated  solids,  in  the  two  estimations, 
indicates  that  no  inorganic  matter  was  present  and  that  the  sample  consisted  only 
of  the  carbohydrates  in  question  and  water;  I  believe  Tinder  the  conditions,  that  this 
sample  contained  Arery  nearly  74.50  per  cent  solid  matter. 

Owing  to  the  fact  that  there  is  some  decomposition  of  levulose  between  50°  and  60° 
and  complete  decomposition  at  100°,  with  formation  of  volatile  products  at  the  latter 
temperature,  the  specific  gravity  method  is  the  only  one  available  for  a  reasonably 
accurate  estimation  of  the  solids  in  sample  No.  2. 

Total  solids  in  samples  supplied  by  reporter  on  sugar. 
SAMPLE  No.  l. 
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78.92 

77.13 

76.54 

75.22 

75.13 

74.  K9I 

Per  ct. 

75.28 
75.15 
74.97 
74.94 
74.75 
74.67 
74.65 
74.58 

Per  ct. 
75.73 
74.90 
74.87 
74.49 
74.48 
74.24 
74.06 
74.05 

75.87 
75.82 

76.21 

72.88 

75.22 
75.04 

74.90 
74.70 
74.60 

175.  53 

! 

35     73.64 
40 

1 

'1 

! 

1 

1,1. 

'On  a  second  trial  Prof.  Heileman  obtained  the  following  per  cents  at  ten,  twelve,  and  thirteen 
hours,  respectively:  75.56, 75.46, 75.36. 
2  Six  hours. 


Open-dish,  Mr. 
Pickert.1 

Open-dish  work 
repeated. 

Hours. 

At  105°. 

At  105o. 

Hours. 

At  105°. 

At  105°. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

3 

76.53 

75.30 

3 

75.49 

75.63 

5 

7G.28 

75.  02 

5 

75.36 

74.59 

7 

75.50 

74.61 

7 

75.26 

75.44 

9 

75.01 

J2.5  grams  with  30  grams  of  sand,  first  dried  two  hours  at  95°,  then  at  105°. 
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SAMPLE  No.  2. 


Official  method. 

Paper-coil  method  (Josse). 

Vacuum  method. 

Horirs. 
Prof.  Scovell, 

1 

o 
.2 

1              • 
1             1 

5 

1     1 

B 

c? 

0 

X 

•—J 

Dr.  Wiechman. 
Mr.  Carman. 

10 
11 

12 
13 
14 

15 
16 
17 
18 
20 
22 

Per  ct. 
77.19 
77.06 
76.  89 

76.73 

Per  ct.  Per  ct. 
75.52     74.70 
75.47    

Per  ct.\         Per  ct. 

74.  93  I     2      74.  80 
74.  83       4     74. 45 
74.  70        6      74. 22 
74. 69        8      74.  02 
74. 59      10      73. 71 
74.59      12      73.63 

Per  ct. 
73.35 

72.87 
72.85 
72.73 

Per  ct. 

73.77 
73.  75 
73. 10 

Per  <rf. 

73.67  1     5 
73. 04     10 
72. 16  1  15 

Per  ct.  Per  ct. 

77.  27     74.  95 
76.  07      73.  95 
75.  57     73.  80 
74.  73      73.  71 
74.56  '  73.57 
74.41     73.40 

Per  ct. 

74.10 
73.83 
73.62 
73.30 
73.19 
75!  98 

174.  36 
74.36 

72.20 

72.15 
71.42 

20 
25 
30 
35 

75.79 
75.67 
75.47 
75.26 
75. 12 

74.22 

74.53 

14      73. 38 
16     73. 31 
18  |  73.08 

73   OQ      73   33      79  RK 

40   73  as  1  79.  so 

74.22 

1On  a  second  trial  Prof.  Heileman  obtained  the  following  per  cents  at  10, 12.  and  13  hours,  respectively : 
74.54.74.24,74.20. 


Open  dish  (Mr.  Pickert). 


Open-dish  work  repeat-  I 
ed  (Mr.  Pickert). 


Hours.  At  105=.  At  105=.  At  105=.  Hours.  At  105=.  At  105=. 


Per  ct. 
74.17 
74.14 
74.06 
73.76 


Per  ct. 
74.66 

74.27 

74.01 


Per  ct. 

74.21 
74.18 


Per  ct. 

74.  50 
74.41 
74.  33 


Per  ct. 
74.45 
74.39 
74.35 


1  2.5  grams  with  30  grams  of  sand,  dried  first  at  95=  two  hours,  then  at  105°  C. 
Summary  of  results  obtained  on  samples  Xos.l  and  2:  total  solids  by  various  methods. 


Prof.  Scovell.                      Dr.  VTiecknian.                    Prof.  Heileman. 

Mr.  Carman. 

1 

Official. 

Paper-      Vac-     0tfici„i    Paper- 
coil,        num.     Official.      coil 

2£  °«°M-  PcaoT 

Vac- 
uum. 

,^ai  •  l     Paper-      Vac- 
0ftlciaL     coil.        num. 

Per  ct. 
76.25 
77.06 

Per  ct.     Per  ct. 

73.  09       75. 13 

74.  02       74.  56 

Per  ct.    Per  ct. 

74.  92       74.  00 

75.  47       72.  85 

Per  ct.    Per  ct.    Per  ct. 
75.15       75.82      '73.25 
73.  80        74.  36      ]  73.  75 

Per  ct. 

Per  ct.    Per  ct.  !  Per  ct. 
75.12       73.63       74.87 
74.  83       72. 15       73. 19 

1  Drying  not  completed. 

In  sheet  No.  2  of  the  tabulation  is  given  a  brief  summary  of  the  results  obtained 
in  the  experiments.  With  sample  Xo.  1  the  maximum  per  cent  solids  obtained  was 
76.25  and  the  minimum  73.25,  a  difference  of  3  points.  The  results  are  not  at  all 
uniform.  Unfortunately  it  is  impossible  to  say  which  of  these  determinations  shovira 
more  nearly  the  correct  percentage.  With  sample  Xo.  2  all  three  methods  give  results 
closely  approximating  the  correct  one,  but  not  in  the  hands  of  one  chemist.  The 
maximum  is  77.06  and  the  minimum  72.15. 

In  selecting  the  final  weighing  upon  which  to  base  the  percentages,  the  rule  laid 
down  in  the  Official  method  was  followed  to  a  certain  extent,  viz,  continue  drying 
until  the  loss  of  water  is  not  greater  than  0.20  per  cent  in  1  hour.     The  exception 
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to  this  rule  was  in  the  substitution  of  the  periods  given  in  the  tables,,  in  the  state- 
ments of  the  work  by  the  vacuum  and  paper-eoil  methods,  for  the  period  of  1  hour 
required  by  the  Official  method. 

The  results  obtained  by  Mr.  Pickert  on  sample  No.  2  agree  quite  closely  with 
theory. 

CRITICISM   OF   METHODS. 

The  rate  of  drying  by  the  paper-coil  method  is  extremely  rapid.  A  coloration 
appears  at  an  early  stage  of  the  drying,  indicating  a  decomposition.  It  is  difficult  to 
thoroughly  dry  the  paper.  Paper  will  sometimes  continue  losing  weight  for  many 
hours.  The  results  obtained  by  this  method  appear  to  be  unreliable.  This  may  be 
largely  due  to  the  fact  that  most  drying  ovens  are  of  such  construction  that  in  no 
two  parts  can  the  same  temperature  be  obtained.  Many  of  the  irregularities  are 
very  probably  chargeable  to  the  oven  rather  than  the  process.  Drying  should  not 
be  long  continued  in  working  by  this  method,  since  after  the  fourth  hour  the  loss  in 
weight  is  probably  not  due  to  the  evaporation  of  water. 

The  vacuum  method  is  open  to  the  serious  objection  that  entrainment  is  very  liable 
to  occur.     The  time  required  for  drying  is  excessive.     The  results  are  irregular. 

There  is  nothing  in  the  data  obtained  in  these  experiments  to  lead  one  to  believe 
that  the  other  methods  tried  are  more  certain  of  yielding  satisfactory  results  than 
the  official  method.  With  a  jjerfectly  uniform  temperature  and  properly  ventilated 
ovens  it  is  probable  that  the  official  and  paper- coil  methods  would  have  yielded 
more  uniform  results. 

RECOMMENDATION. 

The  results  of  these  experiments  do  not  justify  the  reporter  in  making  recom- 
mendations for  changes  in  the  method  now  official,  or  for  the  addition  of  other 
methods.  I  recommend,  however,  that  the  reporter  for  next  year  continue  the 
investigation  of  methods  of  moisture  determination. 

Estimation  of  the  Dry  Substance  in  Samples  of  Sugar  sent  to  Dr.  Fried- 
rich  Strohmer.1 

The  dry  substance  in  samples  1  and  2  was  determined  by  the  methods  sent  with 
the  samples  and  by  drying  to  a  constant  weight  in  a  vacuum  oven.  The  method  by 
drying  on  paper  rolls  was  not  tried  because  the  rolls  necessary  to  its  conduct  were 
not  sent. 


OFFICIAL  METHOD. 

After  16  hours"  drying 

After  20  hours'  drying 

DRYING  IN  A  VACUUM  OVEN 

After  4  hours'  drying 

After  8  hours'  drying 

After  12  hours'  drying 


After  twenty  hours'  drying  by  the  official  method  the  weight  remained  constant. 
After  twelve  hours'  drying  by  the  vacuum  method  the  weight  remained  constant.  The 
difference  between  the  two  methods  in  sugar  No.  1  amounted  to  0.57  per  cent,  and 
in  the  second  sugar  0.58  per  cent.  It  is  seen  that  the  constant  weight  was  reached 
in  a  vacuum  oven  in  about  half  the  time  required  by  the  drying  in  an  open  dish. 


Eeceived  too  late  for  incorporation  in  Mr.  Spencer's  report. 
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After  some  discussion,  there  being  no  recommendations  in  the  report, 
the  president  decided  that  the  report  was  before  the  meeting  for  adop- 
tion. It  was  received  and  adopted,  and  the  president  called  for  further 
papers  or  discussions  under  this  head. 

The  secretary  presented  the  following-  paper  by  Messrs.  Weber  and 
McPherson : 


ON  THE    DETERMINATION    OF  CANE   SUGAR  IN    THE    PRESENCE    OF 
COMMERCIAL  GLUCOSE. 

By  H.  A.  Weber  and  William  McPherson. 

In  the  analysis  of  a  great  many  of  the  saccharin  products  found  in  the  markets 
at  the  present  time,  the  chemist  is  confronted  with  the  problem  of  determining 
sucrose  in  the  presence  of  commercial  glucose.  The  Official  methods  for  such  deter- 
minations, either  hy  the  use  of  Fehling's  solution  alone  or  supplemented  by  the 
polariscope,  necessitate,  as  is  well  known,  the  inversion  of  the  sucrose  by  the  action 
of  acids.  The  accuracy  of  these  methods  requires,  as  one  condition,  that  the  acid 
used  in  inversion  exert  no  action  upon  any  substance  present,  other  than  sucrose, 
that  would  in  any  way  affect  the  reading  of  the  polariscope  or  would  change  the 
power  to  reduce  Fehling's  solution.  Since  commercial  glucose,  however,  contains 
a  greater  or  less  amount  of  dextrin,  and  since  this  undergoes  hydrolysis  when 
acted  upon  by  acids,,  being  changed  thereby  into  dextrose,  the  question  arose  as 
to  whether  such  a  change  might  take  place  during  the  process  of  inversion  of  any 
sucrose  present  and  thus  vitiate  the  results.  The  specific  rotatory  power  of  dextrin 
being  nearly  four  times  as  great  as  that  of  dextrose,  it  is  evident  that  a  very  slight 
action  would  introduce  serious  errors. 

The  method  of  procedure  was,  first,  to  determine  to  what  extent  dextrin  is  present 
in  commercial  glucose;  second,  to  ascertain  whether  any  change  is  produced  by 
heating  with  acids  as  in  the  common  process  of  inversion,  and  finally  to  discover 
some  method  of  eliminating  this  error,  if  present. 

An  examination  of  the  literature  accessible  upon  the  subject  of  the  composition 
of  American  glucose  failed  to  give  any  information  in  regard  to  the  amount  of  dex- 
trin present. 

The  report  on  glucose,  Washington,  1884,  gives  the  analysis  of  some  glucoses,  but, 
as  suggested  by  Stone  and  Dickson  improvement  or  variation  in  the  manufacture 
since  that  time  would  probably  cause  a  change  in  the  chemical  composition. 

In  order  to  obtain  the  desired  information  a  number  of  samples  were  analyzed. 
Seven  of  the  samples  were  kindly  sent  us  by  the  American  Sugar  Refining  Company, 
of  Chicago,  and  represent  the  various  goods  placed  on  the  market  by  them.  Since 
this  company  controls  the  glucose  manufacture  in  the  United  States,  it  is  fair  to 
presume  that  these  samples  represent,  more  or  less  fairly,  an  average  glucose  in  the 
market.  Two  other  samples  were  purchased  in  Columbus,  but  analysis  showed  a 
composition  similar  to  those  sent  from  Chicago,  and  inquiry  revealed  the  fact  that 
they  had  been  purchased  from  the  above-mentioned  company. 

METHOD    OF   ANALYSIS. 

A  number  of  different  methods  have  been  proposed  for  the  examination  of  the 
constituents  of  glucose,  all  more  or  less  objectionable.  The  shorter  ones  are  only 
fairly  approximate,  making  no  attempt  to  estimate  the  amount  of  the  so-called  inert 
or  unfermentable  carbohydrates  (gallisin).  The  longer  methods  are  probably  more 
exact,  but,  since  the  unfermentable  carbohydrates  are  but  imperfectly  known,  it 
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follows  that  any  attempt  at  finding  the  exact  composition  can  not  be  highly  satis- 
factory. 

The  following  method1  was  selected  as  giving  approximately  the  relative  amounts 
of  dextrose,  maltose,  and  dextrin  present. 

Twenty-five  grams  of  the  glucose  were  dissolved  in  water,  and  the  solution  made 
up  to  250  cc.     With  thin  solution  the  following  determinations  were  made : 

1.  Specific  gravity. — This  was  determined  by  weighing  with  the  pyknometer.  The 
Westphal  balance  was  first  used,  but  the  results  were  not  so  satisfactory  as  those 
obtained  by  direct  weighing. 

2.  Specific  rotator])  power. — This  was  deduced  from  the  direct  reading  in  a  200  mm. 
tube.  The  instrument  used  was  the  ordinary  Schmidt  &  Haensch  polariscope.  Its 
accuracy  was  tested  by  a  standard  plate,  kindly  loaned  by  Dr.  Wiley. 

3.  Cupric  reducing  power . — A  gravimetrical  determination  was  made  by  adding  10 
cc.  of  the  solution  properly  diluted  to  40  cc.  of  Fehling?s  solution  previously  heated 
in  boiling  water  until  it  attained  a  like  temperature  and  then  heating  for  twelve 
minutes  in  water  at  100°.  The  cuprous  oxid  was  filtered  through  asbestos,  well 
washed,  and  changed  into  the  cupric  form  by  igniting  for  fifteen  minutes.  The 
weight  of  the  oxid  multiplied  by  0.4535  gives  the  amount  of  reducing  sugar  present. 
Experiment  showed  that  good  results  could  be  obtained  by  exercising  due  care  and 
adhering  rigidly  to  the  conditions. 

4.  Ash. — Fifty  cubic  centimeters  of  the  solution  were  treated  with  sulphuric  acid 
in  a  platinum  dish  until  all  the  carbonaceous  matter  was  burned  away,  the  residue 
weighed,  and  the  percentage  of  ash  calculated. 

The  total  organic  solid  matters  per  100  cc.  were  determined  by  subtracting  from 
the  specific  gravity  of  the  solution  (water=l,000)  the  correction  due  to  the  ash,  and 
dividing  the  difference  between  the  result  and  1,000  by  3.86.  This  is  based  on  the 
assumption  that  10  grams  of  carbohydrates  dissolved  in  100  cc.  of  water  give  a  solu- 
tion of  a  sp.  gr.  1,038.6  (water— 1,000),  also  that  1  gram  of  ash  per  100  cc.  gives  a 
specific  gravity  of  1,008.     Now,  if  in  a  solution  containing  10  grams,  to  100  cc, 

S       =total  carbohydrates. 

(A)d- specific  rotatory  power  for,  say,  D. 

K      =cupric  reducing  power  in  terms  of  dextrose, 


Then 


Maltose  (M) 


< 


(A)d+1.42  K— 195)  S 


27.2 
-.  61  M 


Dextrose  (D)  =  &* 

Dextrin  =S— (M+D). 

It  is  evident  that  this  method  will  give  only  approximate  results,  since  it  supposes 
that  the  only  organic  bodies  present  are  maltose,  dextrose,  and  dextrin.  However, 
the  results  undoubtedly  give  a  fair  insight  into  the  amounts  of  these  present. 


Table  No  I. — Glucoses  analyzed. 


No.  l. 


No.  2. 


No.  3. 


No.  4. 


No.  5. 


Specific  gravity 

Total  solids,  grams 

Specific  rotatory  power 

Ash,  per  cent 

Civpric  reducing  power,  per  cent 

Maltose,  per  cent 

Dextrose,  per  cent 

Dextrin,  per  cent 


1030.  60 

7.  8890 

133.  33 

.18 

56.56 

54.08 

11.64 

13.18 


1031.  05 

8.01 

132.9 

.19 

57 

55.44 
11.81 
12.80 


1031.40 

8.08 

120.6 

.24 

60.60 

34.63 

21.24 

24.98 


1031. 18 

8.03 

135.4 

.21 

54.9 

5*.  20 

11.03 

15.09 


1033. 16 
8.5& 
132.1 

.17 
56.7 
55.4 
14.71 
15.  44 


See  article  Sugar,  Thorpe's  Dictionary  of  Applied  Chemistry. 
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Table  No.  I. — Glucoses  analyzed — Continued. 


Specific  gravity 

Total  solids,  grams 

Specific  rotatory  power 

Ash,  per  cent 

Cupric  reducing  power,  per  cent 

Maltose,  per  cent  

Dextrose,  per  cent 

Dextrin,  per  cent 


1033.90 

8.74 

127.8 

.22 

55.9 

39.12 

25.08 

23.18 


Xo.  7. 


No.  8. 


No.  10. 


1031. 17 
8 
149.3 
.37 
43.6 
47.67 
5.81 
26.52 


1031.  48 
8.11 
130.  31 
.29 
50.65 
22.30 
27.48 
31.33 


134.  91 
.37 
48.75 
28.92 
24.31 
32.81 


40.2 


It  is  of  interest  to  compare  these  results  with  the  following,  the  first  three  of 
which  are  taken  from  the  report  on  glucose  above  mentioned.  The  fourth  is  the 
analysis  published  recently  of  a  product  manufactured  in  Eugland. 


No.  1. 

No.  2. 

No.  3. 

No.  4. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Maltose... 

19.3 

7.6 

36. 10 

Dextrose.. 

36.5 

36.5 

39 

18.75 

Dextrin . . . 

29.8 

40.9 

41.4 

25.41 

The  most  noticeable  feature  of  the  above  analyses  is  the  high  per  cent  of  maltose 
present  and  the  comparatively  low  per  cent  of  dextrose.  With  a  single  exception 
the  maltose  present  exceeds  the  dextrose,  reaching  a  maximum  difference  in  number 
7,  which  contains  47.67  per  cent  maltose  and  only  5.81  per  cent  of  dextrose.  This 
particular  sample  was  labelled  "Brewers'  Extract/'  the  name  suggesting  a  high  per 
cent  of  maltose.  A  characteristic  property  of  the  glucoses  obtained  from  Chicago 
was  a  malt-like  odor  noticeable  when  dissolved  in  a  slight  amount  of  hot  water.  It 
will  be  noticed  that  the  English  sample  contains  almost  twice  as  much  maltose  as 
dextrose. 

The  solid  glucose  or  grape  sugar  was  not  analyzed  completely,  since  the  specific 
rotatory  power  was  so  low  as  to  exclude  any  possibility  of  the  presence  of  dextrin. 

It  is  of  interest  to  compare  the  properties  of  the  above  glucoses  with  those  exam- 
ined by  Stone  and  Dickson.1  The  determinations  made  by  them  were,  in  the  main, 
different  from  those  made  by  us,  overlapping,  however,  in  the  determination  of  the 
specific  rotatory  power  and  ash.  A  marked  difference  exists  in  these.  The  average 
specific  rotatory  power  of  those  examined  by  Stone  and  Dickson  is  given  as  91.37, 
while  those  examined  by  us  showed  a  variation  from  120.6  to  149.3,  calculated  for 
ray  D.  It  is  possible  that  the  former  calculations  may  have  been  made  for  some 
other  ray,  and  the  apparent  difference  thus  diminished.  The  percentage  of  ash  in 
the  samples  examined  by  us  was  noticeably  smaller,  being  about  one-fourth  as 
great. 

The  glucoses  were  next  subjected  to  the  same  treatment  as  would  be  necessary  to 
invert  sucrose  if  present,  viz,  heating  with  acids.  It  is  evident  that  in  order  to 
guard  against  any  hydrolysis  of  the  dextrin  or  to  diminish  it,  if  unavoidable,  the 
temperature  to  which  the  acid  solution  is  raised  as  well  as  the  time  during  which 
this  temperature  is  maintained  should  be  no  greater  than  necessary  to  insure  com- 
plete inversion  of  the  sucrose.  Various  methods  of  inversion  have  been  proposed 
and  various  ones  are  in  use  by  chemists  at  the  present  time.  The  Official  methods 
of  the  agricultural  chemists  for  the  years  1890   and  1891  require  that  the   solu- 
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tion  to  be  inverted,  mixed  with  the  proper  amount  of  acid,  be  heated  for  ten  min- 
utes at  68°.  This  was  changed  in  the  report  for  1892  and  continued  in  the  report 
for  1893,  to  heating  gradually,  reaching  68°  at  the  expiration  of  ten  minutes.  This 
is  also  the  method  given  by  Allen,1  as  well  as  the  one  recommended  by  the  "Asso- 
ciation des  Chimistes."2 

Three  different  methods  were  tried:  1.  The  above-mentioned  or  Official  method; 
2.  The  method  recommended  by  the  Association  of  Official  Agricultural  Chemists 
for  the  years  1890  and  1891,  viz,  heating  at  68°  for  ten  minutes;  3.  The  German 
method,  which  amounts  to  heating  at  67°  to  70°  for  fifteen  minutes. 

Approximately  26.048  grams  of  glucose  were  dissolved  in  200  cc.  of  water.  Fifty 
cubic  centimeters  of  this  solution  mixed  with  5  cc.  fuming  HOT  were  heated  accord- 
ing to  the  above-mentioned  methods. 

Table  No.  II. — Readings  of  an  approximately  50  per  cent  solution  of  the  various  glu- 
coses, before  and  after  heating  with  acids.     Temperature,  20°  C. 

[Divisions  on  cane  sugar  scale.] 


No.  1. 


No.  2.      No.  3.      No.  4 


No.  5. 

85.3 

84.9 

.4 

84 

1.3 

83.5 

1.8 

84.85 

.45 

No. 


No.  7. 


No.  8. 


No.  9. 


No.10. 


Direct  reading  200-  j 
mm.  tube 

Reading  after  inver- 
sion by  first  metb- 
od 

Difference 

Reading  after  inver- 
sion by  second 
metbod 

Difference  

Reading  after  inver- 
sion by  t b i r d 
metbod 

Difference 

Reading  after  boil- 
ing one  bour  witb 
acetic  acid  (com. ) . 

Difference 


85.2 
.5 


34.25 
1.45 


83.75 
1.95 


85.3 
.4 


84.85 
.65 


83.2 
2.3 


80.1 


79.58 

.52  i         .55 


78.75 
1.35 


79.75 
.35 


85.15 
1.4 


78.1         84. 


1.95 


5.15 
.4 


84.4 


83.9 
.5 


82.9 
1.5 


90.4 


89.85 
.55 


88.95 
1.45 


82. 15       88.  35 
2.25         2.05 


84.  05       89.  9 
.35  .5 


84.: 


84.2 
.7 


82.25 
2.65 


84.3 


85.55 


84.45 

1.7 


33.75 
2.4 


85.65 
.5 


42.00 


42.05 


The  flasks  were  carefully  calibrated  and  the  duplicates  agreed  within  the  error  of 
reading.  The  results  are  given  in  the  above  table.  The  solutions  were  of  such  a 
strength  that  the  amount  used  was  the  same  as  would  be  used  in  the  analysis  of  a 
substance  containing  approximately  50  per  cent  glucose. 

It  will  be  noticed  that  in  every  case,  with  the  exception  of  No.  10,  which  contains 
no  dextrin,  the  reading  is  sensibly  diminished,  introducing  thereby  an  error  in  the 
estimation  of  sucrose  in  the  presence  of  commercial  glucose,  varying  from  1  to  over 
2  percent,  according  to  the  amounts  of  the  two  present  and  the  method  of  inversion 
used.  While  this  may  not  be  large  enough  to  cause  one  to  draw  unjust  conclusions 
from  the  analysis  of  commercial  saccharin  products,  it  is  nevertheless  desirable  to 
eliminate  it  if  possible,  or  at  least  to  reduce  it  to  a  minimum. 

Experiments  were  made  to  find  out  the  effects  of  other  acids  in  the  hope  of  finding 
one  that  would  bring  about  the  inversion  without  affecting  the  reading  of  the  glu- 
cose. The  result  showed,  however,  that  even  an  acid  which  would  not  bring  about 
complete  inversion  would  sensibly  diminish  the  reading  of  the  glucose.     Thus  acetic 


5556- 


1  Allen's  Commercial  Organic  Analysis. 

2  Jour,  des  Fabr.  de  Sucre,  xxxn,  1891,  No.  35. 
>.  43 9 
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acid  will  cause  a  diminution  of  reading  almost  as  large  as  that  caused  by  hydro- 
chloric acid,  although  it  does  not  seem  to  cause  complete  inversion.  In  no  case  was 
a  smaller  error  iutroduced  than  by  the  first  method  above  used. 

Since  the  error  could  not  be  eliminated  by  inversion  with  acids1  an  attempt  was 
made  to  allow  a  correction  for  it.  It  is  evident  from  the  above  results  that  the  error 
is  not  a  widely  diverging  one,  if  the  samples  can  be  regarded  as  average  ones,  and 
it  could  be  largely  diminished  by  allowing  for  the  mean  deviation. 

It  was  necessary,  however,  before  attempting  this  to  find  out  what  the  effect  would 
be  when  the  amount  of  glucose  present  was  varied.  Solutions  were  made  contain- 
ing, approximately,  100,  50,  25,  10,  and  5  per  cent  of  glucose,  respectively,  and  sub- 
jected to  the  action  of  acids  as  before.  The  average  results  expressed  as  divisions 
on  cane  sugar  scale,  were  as  follows : 


100  percent. 

50  percent. 

25  per  cent. 

10  per  cent. 

5  per  cent. 

Before  . . 
After... 

170.7 
169.4 

85 
84.45 

42.35 
42.15 

16.8 
16.78 

8.6 
8.65 

1.3 

.  55 

,  o 

.02 

The  results  with  the  various  glucoses  are  sufficiently  uniform  to  warrant  one  to 
introduce  corrections  which,  while  not  eliminating  the  error,  would  reduce  it  to  a 
minimum . 

This  correction  may  be  easily  calculated  as  follows  : 

It  can  readily  be  seen  that  the  reading  due  to  glucose  present  may  be  approxi- 
mately determined  by  subtracting  from  the  direct  reading  three-fourths  of  the  dif- 
ference between  (or  sum  of)  the  direct  and  invert  readings  (supposing  that  the 
temperature  be  about  20°). 

Let  B  equal  the  reading  due  to  glucose,  then  the  following  formula  deduced  from 
a  graphic  representation  of  the  above  results  will  be  found  to  give  the  correction  (x) : 

B  — 15 

x  = 
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This  correction  must  of  course  be  subtracted  from  the  numerator  ( a  -4-  b )  in  Cler- 
get's  formula? .  In  order  to  test  the  accuracy  of  the  above  correction  a  number  of 
mixtures  of  cane  sugar  and  glucose  were  analyzed.  Good  results  were  obtained  in 
every  instance.  The  following  expressed  as  divisions  on  cane  sugar  scale,  will  serve 
as  examples : 


Glucose. 

Sucrose. 

Direct 
reading. 

Invert 
reading. 

Approxi- 
mate glu- 
cose read- 
ing. 

Correc- 
tion. 

Per  cent  of  sucrose  found — 

Without  cor- 
rection. 

With  correc- 
tion. 

Per  cent. 

Per  cent. 

80 

20 

154.2 

126.3 

133 

.9 

20.82 

20.18 

50 

50 

138.4 

70.  75 

87 

.55 

50.48 

50.11 

30 

70 

120.3 

26.23 

50 

.27 

70.20 

70.00 

10 

90 

109.0 

11.8 

19 

.03 

90.15 

90.13 

The  results  in  Table  No.  11  show  the  necessity  of  chemists  using  the  same  method 
of  inversion.     Even  in  the  estimation  of  pure  sucrose  it  has  been  shown  by  a  num- 

]This  error  would  be  eliminated  by  the  inversion  brought  about  by  O'Sullivan  & 
Thompson's  invertase  process  (Journal  of  the  Chemical  Society  of  London,  Vol.  59, 
page  46).  The  method  is  not  used  to  any  extent,  however,  because  of  the  time 
required  as  well  as  the  increased  labor  of  analysis. 
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ber  of  chemists  that  the  reading  varies  sightly  according  to  the  method  used.  In 
the  presence  of  commercial  glucose,  however,  the  variation  becomes  much  greater. 
When  the  inversion  is  accomplished  by  heating  at  68°  for  ten  minutes,  the  difference 
in  reading  due  to  the  hydrolysis  of  the  dextrin  averages  almost  three  times  as  great 
as  when  the  first  method  is  used,  while  the  German  method  iucreases  this  to  almost 
four  times.  It  is  barely  possible  that  some  of  the  widely-varying  results  published 
by  the  reporter  on  sugar  in  the  report  of  the  Association  of  Official  Agricultural 
Chemists  may  owe  a  part  of  their  discrepancies  to  these  facts. 

CONCLUSIONS. 

Some  of  the  conclusions  reached  may  be  summarized  as  follows : 

(1)  An  error  is  introduced  in  the  estimation  of  sucrose  in  the  presence  of  com- 
mercial glucose,  due  to  a  slight  hydrolysis  of  the  dextrin  present  during  the  process 
of  inversion  of  the  sucrose  by  acids. 

(2)  This  hydrolysis,  and  consequently  the  error,  is  reduced  to  a  minimum  when 
the  inversion  of  the  sucrose  present  is  effected  by  heating  for  ten  minutes,  the  tem- 
perature being  gradually  raised  so  as  to  reach  68°  at  the  expiration  of  this  time. 

(3)  The  results  with  the  different  glucoses  are  sufficiently  uniform  to  warrant  the 
introduction  of  a  correction  for  the  mean  error. 

(4)  In  order  that  the  results  may  be  comparable,  chemists  ought  to  strictly  adhere 
to  one  method  of  inversion. 

Part  II. — On  the  Action  of  Acetic  and  Hydrochloric  Acids  on  Sucrose. 

While  carrying  out  the  above  experiments  with  glucose  several  facts  were  noted 
in  reference  to  the  action  of  acetic  and  hydrochloric  acids  on  sucrose,  which  it  is 
interesting  to  compare  with  the  conclusions  reached  by  Borntrager,1  Jungfleisch 
and  Grimbert,2  and  Ost.3  Inasmuch  as  we  were  working  with  an  entirely  different 
object  in  view,  the  conclusions  reached  were  in  no  way  influenced  by  the  conclu- 
sions reached  by  the  above  writers. 

While  making  an  examination  of  a  large  number  of  saccharin  products,  the 
writers  were  led  to  believe  from  certain  results  that  complete  inversion  could  be 
effected  by  means  of  acetic  acid.  This  view  was  contrary  to  the  general  opinion  of 
chemists,  although  as  prominent  ones  as  Jungfleisch  and  Grimbert4  claim  that 
acetic  acid  completely  inverts  sucrose  at  100°,  and  that  it  is  preferable  to  other  acids, 
since  its  presence  is  without  effect  upon  the  levulose  of  invert  sugar.  This  conclu- 
sion was  reached  from  the  fact  that  the  specific  rotatory  power  of  pure  levulose  cor- 
responded almost  exactly  with  that  of  levulose  calculated  from  invert  sugar,  the 
inversion  being  effected  by  acetic  acid.  Hydrochloric  acid  gives  a  higher  invert 
reading ;  because,  in  some  way,  it  acts  upon  the  levulose  and  increases  very  per- 
ceptibly its  specific  rotatory  power.  Exceptions  to  this  view  are  taken  by 
Maumene",5  who  calls  attention  to  the  fact  that  the  invert  sugar  prepared  from 
sucrose  by  action  of  acids  is  not  composed  of  equal  parts  of  levulose  and  dextrose. 
Ost3  not  only  denies  that  acetic  acid  will  produce  complete  inversion,  but  also 
claims  that  it  acts  perceptibly  upon  invert  sugar.  Ross6  states,  as  the  result  of  a 
number  of  experiments,  that  it  was  found  impossible  to  secure  complete  inversion 
even  when  10  per  cent  glacial  acid  was  used  and  the  flask  kept  immersed  in  boiling 
water  for  forty-five  minutes. 

'Boh.  Zeit.  Zucker,  Ind.,  1891,  187.     Bull.  Assoc.  Chim.,  1892,  559. 
'Compt.  rend.,  107,  390  and  108,  144. 
3  Ber.  Chem.  Ges.,  24,  1636. 
4Compt.  rend.,  107,  390. 

5  Journal  des  Fabricants  de  Sucre.     Abstract  from  March  27,  1889. 
b  Report  of  the  Association  of  Official  Agricultural  Chemists,  Bui.  35,  Div.  of  Chem., 
Dept.  Agr.,  p.  146. 


132 

Those  who  claim  that  acetic  acid  does  not  effect  complete  inversion  base  their 
belief  upon  the  fact  that  invert  sugar,  prepared  by  the  action  of  hydrochloric  acid 
upon  sucrose,  gives  a  higher  reading  than  the  corresponding  solution  obtained  by 
the  action  of  acetic  acid.  It  was  thought  that  perhaps  acetic  acid  might  form  some 
compound  with  the  constituents  of  the  invert  sugar,  which  might  affect  the  reading 
©f  the  polariscope.  Proceeding  upon  this  assumption,  attempts  were  made  to 
decompose  such  a  compound.  In  the  course  of  these  experiments,  which  were  con- 
ducted at  great  length,  certain  facts  were  noted  which  have  been  systematized  in 
the  following: 

As  stated  above,  Jungfleisch  and  Grimbert  in  particular,  have  called  attention  to 
the  fact  that  the  specific  rotatory  power  of  invert  sugar,  prepared  by  the  action  of 
hydrochloric  acid  on  sucrose,  is  higher  than  that  of  the  artificially  made  invert  sugar. 
If,  however,  as  Maumene'  claims,  the  invert  sugar  so  prepared  is  not  composed  of 
equal  parts  of  dextrose  and  levulose,  then  it  is  possible  that  the  different  reading  is 
due  to  the  peculiar  compounds  formed.  In  fact,  one  would  not  expect  the  readings 
to  be  identical  under  such  assumptions. 

Accordingly,  experiments  were  undertaken  to  find  out,  if  possible,  whether  the 
hydrochloric  acid  used  in  inversion  affected  in  any  way  by  its  presence  the  reading 
of  the  invert  sugar  so  prepared.     Attempts  were  made  in  two  different  directions. 

1.  Five  hundred  cubic  centimeters  of  a  normal  solution  of  sucrose  (polarizing  at 
99.8)  was  subjected  to  inversion  in  100  cc.  flasks  by  adding  one-tenth  the  volume  of 
concentrated  hydrochloric  acid  (sp.  gr.  1.19)  and  heating  for  ten  minutes,  regulating 
the  heat  so  that  the  temperature,  68°,  was  reached  at  the  end  of  that  time.  These 
solutions  were  all  poured  into  a  large  flask  and  thoroughly  mixed,  so  as  to  obtain  a 
perfectly  uniform  solution.  Exactly  55  cc.  of  this  solution  were  transferred  to  a  100- 
110  cc.  flask,  the  flask  filled  to  the  mark  with  water,  the  solution  thoroughly  mixed 
and  polarized.  The  experiment  was  repeated  with  the  addition  of  5  cc.  of  the  same 
acid  used  in  the  inversion,  previous  to  filling  to  the  mark  with  water ;  again  repeated 
with  the  addition  of  10  cc,  15  cc,  and  20  cc,  respectively.  Since  the  same  solutions, 
same  flasks  and  polarizing  tubes  were  used,  and  the  temperature  of  the  solutions  did 
not  differ  more  than  0.5°,  corrections  being  introduced  for  this  variation,  the  chances 
of  error  in  manipulation  were  very  slight.  The  following  readings  expressed  in 
divisions  of  cane  sugar  scale  were  obtained  for  the  various  solutions  (tempera- 
ture=20°) : 

Invert  sugar  (containing  5  cc.  of  acid) — 33.  00 

Invert  sugar  -f-  5  cc.  additional  acid — 33.  90 

Invert  sugar  -f-  10  cc.  additional  acid — 34.  65 

Invert  sugar  -f  15  cc.  additional  acid. —35.  60 

Invert  sugar  -f-  20  cc.  additional  acid — 36.  40 

The  reading  is  seen  to  increase  with  the  addition  of  the  acid,  thus  agreeing  with 
the  conclusion  of  Gubbe.1  Moreover,  the  deviations  caused  by  the  addition  of  the 
different  amounts  of  acid  are  fairly  constant,  varying  from  0.75  to  0.95,  or  an  aver- 
age of  0.85.  It  was  hoped  that  sufficiently  uniform  results  could  be  obtained  to  allow 
the  graphic  representation,  so  that  an  estimate  could  be  made  on  the  effect  of  the 
original  5  cc.  of  acid  added  to  bring  about  inversion.  Since,  however,  the  addition 
of  a  second,  third,  fourth,  and  fifth  5  cc  of  acid  each  increases  the  reading  of  the 
invert  sugar  approximately  0.85,  then  we  may  conclude,  with  some  probability,  that 
the  original  5  cc.  of  acid  which  effected  the  inversion  would  increase  the  reading  by 
that  amount. 

2.  Attempts  were  also  made  to  solve  the  problem  by  neutralizing  the  acid  present 
in  the  invert  solution  by  the  action  of  sodium  carbonate. 

Borntrager 2  has  called  attention  to  the  fact  that  the  rotatory  power  of  the  neutral- 

1  Ber.  Chem.  Ges.,  18,  2207. 

2  Boh.  Zeit.  Zucker,  Ind.,  1891,  187. 
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ized  solution  is  higher  than  that  of  the  corresponding  acid  solutions.  By  the  addi- 
tion of  sodium  carbonate,  however,  not  only  is  the  acid  neutralized,  hut  a  correspond- 
ing amount  of  sodium  chlorid  is  thereby  added.  Headings  were  taken  first  to  find 
out  the  effect  of  the  addition  of  the  sodium  chlorid.  Then,  by  comparing  this  with 
the  variation  caused  by  neutralization  with  sodium  carbonate,  the  effect  of  the  acid 
could  be  deduced. 

Five  hundred  cubic  centimeters  of  inverted  sugar  solution  were  prepared  as 
described  above.  It  was  found  that  3.3  grams  of  pure  dry  sodium  carbonate  were 
necessary  to  neutralize  the  acid  (5  cc. )  present  in  55  cc.  of  this  solution.  The  experi- 
ments were  conducted  as  in  the  above.  Fifty-five  cubic  centimeters  of  the  solution 
were  transferred  to  a  (100-110)  flask,  neutralized  with  sodium  carbonate,  the  flask 
filled  to  the  mark,  the  solution  mixed  thoroughly  and  polarized.  The  duplicates 
agreed  within  the  limit  of  error  in  reading.  The  average  readings  on  cane  sugar 
scale  were  as  follows  (temperature=20°) : 


Triplicates. 

1               2 

3 

—33.1 
—33.7 
—36.2 

—33. 

—33.7 

—36. 

—38.2 

—33.  85 
—36.3 

Original  solution  +  3.3  grams  sodium  carbonate  (neutral) 

The  last  reading  was  taken  in  order  to  compare  the  effects  of  the  addition  of 
sodium  carbonate  before  and  after  neutralization.  It  is  thus  seen  that,  while  the 
reading  of  the  normal  solution  is  increased  6°  by  the  addition  of  the  necessary 
amount  of  carbonate  to  neutralize  the  acid,  the  subsequent  addition  of  a  like  amount 
increases  the  reading  2.5°.  Before  ascribing  this  difference  in  reading  to  the  effect 
of  the  acid,  it  is  necessary  to  find  whether  or  not  the  sodium  chlorid  formed  by  the 
addition  of  the  sodium  carbonate  to  hvdrochloric  acid  affected  the  reading. 

Experiments  were  conducted  with  the  same  solution  used  above.  Fifty- five  cubic 
centimeters  of  the  solution  were  introduced  into  the  100-110  cc.  flask,  and  the 
amount  of  sodium  chlorid  corresponding  to  3.3  grams  of  sodium  carbcmate,  or  3.65, 
added,  the  flask  filled  and  the  solution  polarized  as  before.  The  average  readings 
cane  sugar  scale,  agreeing  within  0.1°,  are: 


Original  solution 

Original  solution  ■+-  3.65  grams  sodium  chlorid. 


Sincej  then,  the  effect  of  the  sodium  chlorid  was  to  increase  the  reading  2°  and  the 
acid  remaining  unneutralized  while  the  reading  was  only  increased  0.6°  by  the  addi- 
tion of  the  same  amount  of  sodium  chlorid,  the  acid  being  neutralized  at  the  same 
time,  the  difference  1.4°  may  presumably  be  attributed  to  the  action  of  the  acid 
present. 

This  result  is  higher  than  the  one  deduced  from  the  direct  addition  of  acid  given 
above,  but  it  is  undoubtedly  the  more  correct  of  the  two.  It  would  thus  seem  that 
the  acid  undoubtedly  increases  the  rotatory  power,  the  probable  increase  of  reading 
being  about  1.4°  on  the  direct  scale  for  the  normal  solution. 

Similar  experiments  were  next  conducted  in  order  to  find  out  the  effect  of  acetic  acid. 
The  strength  of  the  acid  used  may  be  inferrel  from  the  fact  that  5  cc.  of  it  required 
for  neutralization  3.05  grams  of  dry  sodium  carbonate.  The  normal  solution  of 
sucrose  was  heated  at  100°  with  one-tenth  volume  of  this  acid  for  about  one  hour, 
experiments  showing  that  continued  heating  had  but  little  effect  upon  the  reading. 
By  this  treatment  a  reading  for  the  normal  solution  was  obtained  on  an  average  of 
2°  lower  than  when  hvdrochloric  acid  was  used  as  the  agent  of  inversion.     The  same 


134 

solution  -which  gave  a  reading  of  — 33.1°  when  hydrochloric  acid  was  used  gave  a 
reading  of — 31.1  when  treated  with  acetic  acid  under  the  above  conditions. 

Experiments  performed  to  discover  whether  the  subsequent  addition  of  acetic 
acid  would  affect  the  reading  gave  the  following  results,  cane  sugar  scale: 


Original  invert  solution  (temperature  20) 

Original  invert  solution  —  10  cc.  additional  acetic  acid 


—  31.1       —31. 
—30. 85    —30. 


The  second  reading  is  the  reading  obtained  from  a  solution  exactly  the  same  as 
the  first,  10  cc.  of  acetic  acid  being  introduced. 

It  thus  appears  that  while  hydrochloric  acid  increases  the  reading  by  its  presence, 
acetic  acid  decreases  it  by  a  small  but  perceptible  amount.  This  result  agrees  with 
Ost,  who  criticises  the  statement  of  Jungfleisch  and  Grimbert  that  acetic  acid  has 
no  effect  upon  invert  sugar.  In  order  to  test  this  further,  the  acid  was  neutralized 
by  sodium  carbonate  and  the  difference  of  reading  noted.  This  result,  united  with 
the  effect  due  to  the  introduction  of  the  sodium  acetate  formed,  gave  the  means  of 
finding  the  effect  of  the  acid. 

The  experiments  were  conducted  as  in  the  above,  using  same  solution,  same  flasks, 
and  same  polarizing  tubes.     The  following  are  the  results  obtained,  cane  sugar  scale : 


Original  solution  (temperature  20°) 

Original  solution  +  3.  05  grams  sodium  carbonate  (neutral) 
Original  solution  +  (3.  05  x  2)  grams  sodium  carbonate 


—  31.2 

—31.1 

—  32.65 

—32.6 

—34.8 

—  34.8 

A  marked  difference  is  noted  here  as  compared  with  similar  experiments  with 
hydrochloric  acid.  The  neutralization  of  the  hydrochloric  acid  increased  the  read- 
ing only  0.6°,  while  the  neutralization  of  the  acetic  acid  increased  the  reading  over 
twice  the  amount,  or  1.5°.  The  subsequent  effects  of  the  sodium  carbonate  upon  the 
two  solutions  agree  very  well,  being  an  increase  of  2.5C  in  the  case  of  hydrochloric 
acid  against  an  increase  of  2.2°  in  the  case  of  acetic  acid.  This  difference  of  0.3C  in 
the  reading  isuccounted  for  by  the  fact  that  3. 3  grams  of  sodium  carbonate  were  added 
in  the  hydrochloric  acid  solution,  while  only  3.05  grams  were  added  in  the  acetic 
acid  solution.  If  correction  is  made  for  this  difference,  the  increase  in  readings  differ 
only  by  0.1°. 

It  was  necessary  also  to  find  out  the  effect  of  the  sodium  acetate  formed  by  the 
neutralization  of  the  acetic  acid  by  sodium  carbonate.  The  readings  on  the  cane 
sugar  scale  were  as  follows : 


Original  solution  (temperature  20°)   — 31.1  :—  31.1 

Original  solution  +  4.72  grams  sodium  acetate —32.4     —32.4 


The  sodium  acetate  used  was  the  pure  anhydrous  salt. 

It  is  thus  seen  that  while  the  sodium  carbonate  increased  the  reading  1.5°,  the 
introduction  into  the  original  solution  of  the  same  amount  of  sodium  acetate  as  was 
formed  increased  the  reading  but  1.3C.  The  difference  of  0.2-  must  be  due  to  the 
presence  of  the  acid. 

The  conclusion  that  the  acetic  acid  by  its  presence  lowers  slightly  the  reading  is 
confirmed  by  the  fact  that  by  the  use  of  a  weaker  acid  a  maximum  reading  of  — 31.3° 
was  obtained. 

As  might  be  expected  the  introduction  of  hydrochloric  acid  into  a  solution  inverted 
by  acetic  acid  increases  the  reading  in  a  corresponding  degree. 

It  is  thus  shown  that  the  effect  of  hydrochloric  acid  upon  a  solution  of  invert 
sugar  is  to  iucrease  the  reading,  while  acetic  acid  had  an  opposite  effect.     Moreover, 
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the  experiments  show  that  the  probable  increase  in  reading  due  to  hydrochloric  acid 
under  the  conditions  mentioned  is  1.4°,  while  the  probable  decrease  in  reading  due 
to  acetic  acid  is  0.2°.  In  other  words,  if  these  two  acids  produced  the  same  effects 
upon  being  heated  with  sucrose,  there  would  still  be  a  difference  of  reading  of  1.6° 
due  to  the  presence  of  the  acid.  This  agrees  fairly  well  with  the  actual  difference 
observed. 

In  the  light  of  these  experiments  it  may  be  of  interest  to  notice  the  question  so 
often  discussed,  "Does  acetic  acid  effect  complete  inversion  ?  "  If  we  suppose  that 
no  acid  effects  complete  inversion  unless  it  gives  a  reading  such  as  that  obtained  by 
using  hydrochloric  acid,  then  most  certainly  acetic  acid  does  not  invert  completely. 
If,  on  the  other  hand,  we  adopt  as  the  reading  of  the  invert  solution  the  reading  of 
the  acid  solution,  corrected  for  the  effect  produced  by  the  rjresence  of  the  acid,  then 
acetic  acid  gives  more  nearly  the  correct  invert  reading,  and  it  is  correct  to  affirm 
that  acetic  acid  does  invert  sucrose  completely. 

Finally,  the  above  results  indicated  that  when  Fehling's  solution  is  used  in  the 
place  of  the  polariscope,  it  would  be  a  matter  of  indifference  whether  acetic  or 
hydrochloric  acid  was  used  to  effect  the  inversion  of  the  sucrose.  Experiments 
showed  this  to  be  true.  Two  solutions  containing  the  same  amount  of  sucrose  were 
inverted  with  hydrochloric  and  acetic  acids  respectively.  After  inversion  exactly 
11.7  cc.  of  each  solution  were  required  to  reduce  10  cc.  of  Fehling's  solution.  More- 
over, when  Fehling's  solution  is  used  for  the  determination  of  sucrose  in  presence  of 
dextrin  or  commercial  glucose,  acetic  acid  is  preferable  to  hydrochloric  acid  as  the 
agent  of  inversion,  since  the  process  requires  no  attention,  and  the  error  introduced 
by  the  hydrolysis  of  dextrin  is  less  even  when  the  most  favorable  method  of  inver- 
sion is  used,  viz,  heating  for  ten  minutes,  regulating  the  temperature  so  as  to  reach 
68°  at  the  expiration  of  that  time. 

Mr.  Huston.  There  is  one  thing  in  this  report  which  I  think  is  of  a 
good  deal  of  importance,  both  in  methods  for  sugar  and  methods  for 
other  material,  and  that  is  the  extension  which  Mr.  Spencer  makes  of 
the  time  after  which  tests  will  be  made  to  judge  as  to  whether  the 
material  has  been  brought  to  constant  weight.  I  think  we  are  too  apt 
to  make  that  period  too  short.  We  frequently  weigh  every  hour,  and 
if  two  of  these  weighings  show  no  loss,  we  say  the  thing  is  constant 
weight.  If  you  dried  for  four  hours  continuously  instead  of  four  hours 
in  one-hour  periods,  you  might  find  a  very  different  condition  of  affairs. 
This  is  particularly  true  with  regard  to  cattle  foods.  Mr.  Spencer  has 
done  well  to  call  our  attention  to  these  longer  periods.  It  is  the  most 
important  factor  in  our  knowledge  of  whether  we  have  the  material  at 
constant  weight,  particularly  where  the  air  bath  is  not  very  well  ven- 
tilated, and  where  you  have  a  considerable  substance  which  offers  only 
a  small  portion  of  its  surface  to  the  hot  air. 

No  further  discussion  arising,  the  president  called  for  the  report  of 
the  reporter  on  nitrogen. 

Mr.  Bartlett  then  read  his  report: 
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REPORT  OX  NITROGEN 
By  J.  M.  Bartlett. 

After  being  notified  of  my  appointment  as  reporter  on  nitrogen  for  the  year  I 
carefully  examined  the  records  of  the  last  meeting  of  the  association  for  instruc- 
tions on  this  division  of  the  work,  but  a  mere  suggestion,  from  the  reporter  of  last 
year  on  the  Devarda  method  for  determining  nitric  nitrogen  was  all  I  could  find. 
This  very  naturally  led  me  to  believe  that  the  association  was  pretty  well  satisfied 
with  its  methods  for  determining  nitrogen,  and  this  belief  is  still  further  strength- 
ened when  we  consider  what  excellent  results  have  been  attained  in  the  last  few 
years  in  perfecting  and  improving  the  methods  for  determining  this  element.  The 
results  reported  last  year  were,  in  the  main,  so  satisfactory  that  it  seemed  to  me  at 
first  unnecessary  to  send  out  more  samples  simply  for  analysis,  and  for  a  time  I  was 
strongly  inclined  to  ask  the  members,  who  had  any  time  to  devote  to  the  subject, 
to  exert  their  energies  in  the  direction  of  establishing  a  method  for  the  determination 
of  available  nitrogen  in  mixed  fertilizers — a  subject  which  very  much  needs  atten- 
tion— as  every  chemist  who  has  anything  to  do  with  fertilizer  inspection  is  already 
aware.  But,  owing  to  other  duties,  I  was  unable  to  give  this  matter  any  attention 
until  very  late  in  the  season,  thereby  making  the  time  that  could  be  devoted  to  such 
an  investigation  before  the  next  meeting  of  the  association  decidedly  too  limited. 

Calls  for  samples  from  chemists,  who  had  time  to  devote  to  the  subject  and  wished 
to  compare  results,  began  to  come  in,  and  on  again  looking  over  the  work  reported 
last  year  to  see  what  most  needed  to  be  done,  I  observed  that  all  the  results  on  the 
samples  free  from  nitrates  were  as  close  as  anyone  could  ask,  while  those  on  the 
samples  containing  nitrates,  although  for  the  most  part  agreeing  very  well,  in  a  few 
instances  were  a  little  wide ;  and  I  had  also  noticed  that  in  my  own  work,  when 
nitrates  were  present  my  results  were  liable  to  be  a  little  further  apart  than  when 
the  substance  was  free  from  them.  It  seemed  also  desirable  that  methods  for  deter- 
mining nitric  nitrogen  be  again  investigated,  as  such  poor  results  were  reported  last 
year. 

Accordingly,  material  was  prepared  for  the  purpose  by  making  a  bone  superphos- 
phate, drying  and  grinding,  so  it  would  pass  through  a  millimeter  sieve;  then  the 
organic  nitrogen  was  carefully  determined  in  this  and  a  known  amount  of  pure 
potassium  nitrate  added,  so  that  the  total  nitrogen  could  be  calculated  in  the  mix- 
ture. The  potassium  nitrate  was  finely  ground  and  dried,  then  evenly  sifted  over 
the  bone  superphosphate,  spread  on  a  rubber  cloth,  and  mixed  two  hours  by  usual 
methods  of  rolling  the  cloth  and  use  of  a  spatula.  The  bottles  were  then  filled,  the 
remaining  portions  removed  from  the  cloth,  the  contents  of  the  bottles  again 
emptied  on  the  cloth,  mixed  for  one  hour  more,  returned  to  the  bottles  and  sealed. 
One  of  these  samples  was  sent  to  nearly  every  station,  and  to  other  parties  request- 
ing them,  together  with  a  circular  letter  requesting  the  following  determinations: 

TOTAL   NITROGEN. 

First,  by  the  Official  method  given  in  Bulletin  No.  38,  page  175  (U.  S.  Dept.  Agr., 
Div.  of  Cheru.),  using  2  grams  salicylic  acid,  2  grams  zinc  dust,  and  0.7  gram  mer- 
curic oxid  or  its  equivalent  in  metallic  mercury. 

Second,  by  using  1  gram  salicylic  acid,  5  grams  thiosulphate  of  sodium,  and  0.7 
gram  mercuric  oxid  or  its  equivalent  in  metallic  mercury. 

Third,  by  the  Gunning  method  modified  for  nitrates.  The  chemists  taking  part 
in  this  work  were  requested  to  be  especially  careful  that  their  standard  solutions  be 
correctly  standardized,  and  that  the  substance  be  thoroughly  mixed  with  the  sul- 
phuric-salicylic acid  before  heat  was  applied  or  other  reagents  added.  Determine 
nitric  nitrogen,  first,  by  Ulsch  method  modified  by  Street  (Bulletin  No.  35,  p.  89, 
U.  S.  Dept.  Agr.,  Div.  of  Chem.) ;  second,  by  the  Devarda  method  (Exp.  Sta.  Record, 
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p.  676)  modified  to  use  zinc  dust  and  reduced  iron  instead  of  the  Devarda  alloy.  In 
response  to  this  request  eighteen  reports  were  received,  and  the  results  are  given  in 
tabular  form  below : 


TJ.  S.  Department  of  Agriculture,  D  ivision  of 
Chemistry. 

"West  Virginia  Experiment  Station 

Maryland  State  College 

Colorado  Experiment  Station 

Virginia  Experiment  Station 

"Wisconsin  Experiment  Station 

West  Virginia  Experiment  Station 

North  Carolina  Experiment  Station 

Michigan  Experiment  Station 

Cornell  Experiment  Station 

New  Jersey  Experiment  Station 

Do 

Hlinois  Experiment  Station 

McCandless  Laboratory,  Atlanta,  G-a 

Do 

Kentucky  Experiment  Station 

Maine  Experiment  Station 

Do 

Do 


Analyst. 


T.  C.  Trescott. 


Averages 

Calculated  per  cent 


R.deRoode 

H.  C.  Sherman 

Wm.P.  Headden 

Davidson  &  Watson. 

E.W.Woll 

T.F.Watson 

F.  B.  Carpenter 

W.  L.  Rossman 

G.  W.  Cavenaugh 

E.  B.  Voorhees 

J.P.  Street 

W.  R.  Powers 

J.  M.  McCandless 

A.M.Lloyd 

H.E.Curtis 

L.H.Merrill 

S.  H.  T.  Hayes 

J.  M.  Bartlett 


Modified    Modified 

Kjeldahl    Kjeldahl   _ 

zinc  dust.  Na2S203.   &unninS- 


Modified 


Per  ct. 
4.57 

4.66 
4.77 
4.71 
4.58 
4.73 
4.68 
4.76 
4.87 
4.69 
4.76 
4.78 
4.63 
4.60 
4.62 
4.66 
4.70 
4.69 
4.70 


4.69 
4.71 


Perct. 

4.58 

4.77 
4.67 
4.67 
4.63 
4.67 
4.66 
4.77 
4.81 
4.71 
4.78 
4.77 
24.46 


4.68 
4.66 
4.70 
4.71 


4.70 


Per  ct. 
4.59 

4.64 
4.70 
4.70 
4.57 
4.60 
4.64 
14.71 
4.73 


4.74 
4.74 
J4.47 


4.65 
4.75 
4.67 
4.67 


4.67 


1  Ruffle  method.  2  Omitted  from  average;  Na2S203  added  before  acids. 

Results  of  15  analysts  with  zinc  dust  vary  from  calculated  per  cent  less  than 0. 10 

Results  of    4  analysts  with  zinc  dust  vary  from  calculated  per  cent  less  than 16 

Results  of  15  analysis  with  thiosulphate  vary  from  calculated  per  cent  less  than 10 

Results  of  1  analyst  with  thiosulphate  vary  from  calculated  per  cent  less  than 13 

Results  of  1  analyst  with  thiosulphate  vary  from  calculated  per  cent  less  than 25 

Results  of  12  analysts  with  Gunning  vary  from  calculated  per  cent  less  than 10 

Results  of  1  analyst  with  Gunning  vary  from  calculated  per  cent  less  than 12 

Results  of  1  analyst  with  Gunning  vary  from  calculated  per  cent  less  than 24 

REMARKS    OF   ANALYSTS. 

Dr.  de  Boode  reports  quite  a  large  amount  of  work  on  the  reporter's  sample  and  a 
number  of  analyses  by  each  method,  by  which  he  compares  the  use  of  metallic  mer- 
cury and  the  oxid,  also  the  regular  method  of  digesting  about  1  gram  and  distilling 
the  whole,  with  that  of  weighing  out  a  larger  amount,  3  to  5  grams  and  distilling  an 
aliquot  part.  His  results  agree  very  closely.  He  says :  "  I  prefer  this  latter  method 
when  nitrates  are  present,  as  it  enables  me  to  take  a  larger  quantity  of  the  sub- 
stance; therefore  I  get  a  better  sample  and  somewhat  diminish  the  errors  of  imper- 
fect mixing.  I  am  frequently  troubled  by  getting  a  dark-colored  residue  with  zinc 
dust  that  does  not  dissolve  or  become  lighter  colored  as  the  digestion  continues,  and, 
in  such  cases,  the  results  are  liable  to  be  low.  I  prefer  thiosulphate,  as  it  is  cleaner 
and  gives  more  uniform  results  than  zinc  dust.  In  making  determinations  by  the 
Gunning  method  when  the  potassium  sulphate  and  thiosulphate  were  added  before 
the  substance,  the  foaming  was  very  bad  and  I  think  probably  some  loss  of  nitrogen. 
I  prefer  to  add  the  potassium  sulphate  later  in  the  process." 

Dr.  McDonnell  writes:  "  We  get  a  little  more  nitrogen  by  the  modified  Kjeldahl 
than  by  the  Gunning  method."  In  addition  to  the  work  on  the  reporter's  sample 
the  results  of  analyses  of  eleven  mixed  fertilizers  containing  nitrates,  made  in  dup- 
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licate,   comparing  the  modified  Kjeldahl  with  the  modified  Gunning  method,  are 

given : 

Per  cent. 

Average  by  modified  Kjeldahl  method 3.07 

Average  by  modified  Gunning  method 2.98 

In  working  the  modified  Gunning  method  the  thiosulphate  and  potassium  sul- 
phate were  introduced  into  the  flask  with  the  fertilizer. 

F.  W.  Woll.  "  The  modified  Gunning  method  gives  me  slightly  lower  results  than 
the  others.  As  regards  times  the  modified  Kjeldahl  method,  using  thiosulphate,  is 
ahead." 

Dr.  Caldwell.  "Our  results  are  not  very  satisfactory,  especially  with  the  Gunning 
method,  and  I  am  somewhat  puzzled  to  know  where  the  trouble  is." 

FOREIGN   CHEMISTS. 

Only  one  report  has  been  received  from  abroad,  and  that  is  from  Dr.  Fassbender, 
director  of  the  Agricultural  Experiment  Station,  Kempen  a.  Rhine,  Germany. 

METHOD    EMPLOYED. 

Place  1  gram  of  substance  in  a  Kjeldahl  flask,  cover  with  20  cc.  of  water,  allow  to 
stand  a  while  and  then  add  about  2  grams  of  coarsely  powdered  iron  and  10  cc.  dilute 
sulphuric  acid.  Warm  gently  until  evolution  of  hydrogen  ceases.  Add  20  cc.  strong 
sulphuric  acid  and  a  little  paraffin  to  prevent  foaming,  and  then  proceed  as  by  the 
regular  method. 

RESULTS. 

No.  1,  4.66  per  cent  nitrogen. 
No.  2,  4.72  per  cent  nitrogen. 

DISCUSSION   OF   RESULTS. 

Considered  as  a  whole,  I  think  the  results  are  very  satisfactory  and  as  good  as  one 
could  expect  from  so  many  different  men  in  different  parts  of  the  country,  working 
under  varying  conditions,  and,  as  I  have  before  said,  I  most  always  have  found  it  more 
difficult  to  obtain  closely  agreeing  results  on  mixed  fertilizers  containing  nitrogen 
as  nitrates  than  on  those  free  from  nitrogen  in  that  form,  due  probably  in  part  to 
the  difficulty  of  getting  the  nitrates  thoroughly  and  uniformly  mixed  with  the  other 
material.  In  the  case  of  the  material  used  in  this  work,  1  do  not  hesitate  to  say 
that  when  it  was  ready  to  go  in  the  bottles  it  was  as  thoroughly  and  completely 
mixed  as  possible,  but  after  bottling  I  observed  that,  owing  to  the  bone  being 
slightly  coarser  than  the  nitrate,  there  was  a  tendency  to  separation,  and  this  fact 
may,  in  part,  account  for  the  disagreement  of  results  reported  by  some  analysts 
whose  averages  were  very  close  to  the  actual  amount.  That  good  results  could  be 
obtained  on  the  sample  as  sent  out  (when  properly  mixed  before  drawing  the  portion 
for  analysis)  was  fully  demonstrated  by  a  large  number  of  determinations  made 
from  many  different  bottles  in  our  laboratory. 

As  will  be  seen  by  the  table,  the  modified  Gunning  method  gives  a  slightly  lower 
average  and,  in  a  few  instances,  results  that  are  too  low  to  be  called  good.  Also  two 
chemists  report  that  they  could  obtain  no  satisfactory  results  by  this  method.  My 
opinion  is,  this  trouble  was  caused  largely  by  the  official  directions  for  the  method 
given  on  page  175,  Bulletin  No.  38  (U.  S.  Dept.  Agr.,  Div.  of  Chem.),  which  direct 
that  the  thiosulphate  of  sodium  and  potassium  sulphate  shall  be  put  into  the  flask 
with  the  substance  before  adding  the  acids.  Inasmuch  as  we  heretofore,  in  any 
of  the  modified  Kjehldahl  methods  for  use  on  nitrates,  have  been  especially  cautioned 
to  thoroughly  mix  the  substance  with  the  acids  and  allow  to  stand  for  a  short  time 
before  adding  the  reducing  agents,  the  directions  seem  to  me  truly  remarkable  and 
contrary  to  the  whole  theory  on  which  the  method  is  based.  If  I  understand  it  cor- 
rectly, the  salicylic  acid  is  added  that  it  may  unite  with  and  prevent  the  escape  of 
nitrogen  oxids,  freed   by  the  strong  sulphuric   acid  coming  in  contact  with  the 
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nitrate,  and  hold  them  until  they  can  he  acted  on  and  converted  into  ammonia  hy 
the  reducing  agents  that  are  added  later  in  the  process. 

It  would  seem,  then,  absolutely  necessary  that  the  nitrate  be  thoroughly  mixed 
with  and  dissolved  in  the  acids  before  a  powerful  reducing  agent  like  thiosulphate 
is  added  that  would  be  likely  to  decompose  the  salicylic  acid  and  prevent  its  com- 
bining with  the  nitrogen  oxids.  I  am  aware  that  some  chemists  have  obtained 
quite  closely  agreeing  results  by  the  method  as  given  in  the  proceedings,  but  I  think, 
in  most  cases,  tliey  worked  with  material  containing  a  very  small  amount  of  nitric 
nitrogen,  and  j  robably  quite  closely  agreeing  results  could  have  been  obtained  with 
no  salicylic  acid  present. 

Mr.  Winton,  in  his  work  on  the  modified  Gunning  method  (p.  173,  Conn.  Exp.  Sta., 
Rep.  1893),  says  that  he  found  it  necessary  in  some  instances  to  treat  the  substance 
two  hours  in  order  to  dissolve  all  the  nitrate  before  adding  the  reducing  agents.  In 
the  work  I  have  done  I  have  usually  found  that  if  the  nitrates  were  finely  ground 
and  thoroughly  mixed  with  the  acids  they  would,  with  frequent  shaking,  dissolve 
in  about  ten  minutes. 

To  test  the  effect  of  adding  thiosulphate  before  the  acids  are  added,  I  took  one  of 
the  sealed  samples,  such  as  were  sent  out  for  nitrogen  determinations,  pulverized 
and  thoroughly  mixed  it,  so  as  to  remove  any  possible  chance  of  variation  from  lack 
of  uniformity  in  the  sample.  Tbe  results  obtained  are  given  in  the  table  below,  to- 
gether with  one  by  Mr.  Merrill  on  another  sample,  and  several  by  Mr.  W.  R.  Powers, 
who  writes  he  thinks  his  results  are  low  from  loss  of  nitrogen,  as  he  added  thiosul- 
phate before  the  acids,  but  had  no  more  material  to  test  the  matter : 


Material. 

Analyst. 

Substance 
mixed    with 
acid  and  al- 
lowed to 
stand    ten 
minutes  be- 
fore adding 

Na^SjOg 
and  K2S04. 

and  K2S04 
added    with 

substance 
before  acid. 

J.  M.Bartlett „. 

do 

Per  cent. 
4.71 
4.71 

4.68 
4.68 
4.71 
4.73 

Per  cent. 

4  54 

Do 

4.48 

Do   

do 

4.51 

Do 

do 

3.60 

Do 

do 

3.60 

Do 

do 

4.06 

Do 

do 

4.51 

Do 

do 

4.65 

Do   

do 

4.24 

Do 

......do  

'4.01 

Do  

do 

»4.  24 

Do 

do 

*4.  01 

Do 

do  ............... 

'4.29 

do 

13.77 
13.78 
4.75 
24.63 

1 10.  V 

Do   

do 

U0.87 

L.  H.  Merrill 

3.99 

Do 

W.  E.  Powers 

do 

14.38 

Do          .   . 

U.  48 

Do 

do 

*4.43 

Do    

do 

x4.  53 

Do                                 .......   .. 

do    .. 

4.43 

Do 

do 

4.48 

Do 

do 

4.38 

Do 

do 

4.50 

Do 

..do    

4.48 

'Hg  used  instead  of  potassium  sulphate. 


2 Modified  Bjehldahl  zinc  dust. 
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NITRIC   NITROGEN. 

Several  of  the  analysts  reported  determinations  of  the  nitrogen  present  as  nitrate, 
and  the  results,  as  will  be  seen  by  the  table,  were  anything  but  satisfactory.  The 
Ulsch  method,  modified  by  Street,  was  given  another  trial,  and,  as  suggested  by  the 
reporter  last  year,  the  Devarda  method  modified,  substituting  reduced  iron  and  pow- 
dered zinc  for  the  Devarda  alloy,  was  used.     The  following  results  were  obtained : 


TJlsch- 

Street. 

Devarda  Fe 
and  Zn. 

Devarda. 

T.  C.  Trescott 

Per  cent. 
1.98 
1.95 
2.11 
1.06 
1.91 
1.95 
1.90 
1.93 
1.40 
1.66 
1.63 
1.91 

Per  cent. 

2.02 

Per  cent. 
2.05 

W"m.  P.  Headden 

2.14 
1.97 

T.F.Watson \ 

J.  P.  Street 

Do 

Do 

W.  E.  Powers 

2.08 
1.64 
1.64 

A.M.  Lloyd 

After  receiving  the  above  unsatisfactory  results  I  made  a  few  experiments  to  learn, 
ii  possible,  where  the  trouble  was.  As  will  be  seen  by  the  table  my  first  results  by 
the  Ulsch-Street  method  were  too  low,  and  the  loss  was  due,  I  think,  to  incomplete 
distillation.  I  found  it  necessary  to  distill  a  very  long  time,  and  nearly  to  dryness, 
to  get  all  the  ammonia  over.  I  had  better  success  using  sulphuric  acid,  1  part  acid 
to  2  of  water,  instead  of  1  to  1,  as  Mr.  Street  recommends.  I  added  the  same  amount 
of  magnesium  oxid  as  when  stronger  acid  was  used.  With  the  Devarda  method 
modified,  using  2  grams  zinc  dust  and  2  grams  reduced  iron,  I  obtained  very  uniform 
results,  but  in  every  case  too  high,  probably  due  to  the  organic  nitrogen  compounds 
in  solution  being  converted  into  ammonia  by  boiling  with  the  sodium  hydrate.  The 
nitrates  were  leached  out  in  every  case  in  working  with  this  method.  Notwith- 
standing the  fact  the  Devarda  method  modified  gives  results  a  little  higher  than  the 
calculated  per  cent,  I  think  it  safer  than  the  Ulsch-Street,  as  the  latter  seems  to  be 
liable  to  give  results  much  too  low  even  in  the  hands  of  men  who  have  had  consid- 
erable experience  with  it.  With  the  carefilly  mixed  sample  I  obtained  the  following : 


Ulsch-Street. 

Devarda 
modified. 

Per  cent. 
1.66 
1.68 
1.82 
1.82 
1.82 
1.96 
1.94 
1.98 
Calculated  per  cent :     1.  91 

Per  cent. 
2.10 
2.10 
2.05 
2.01 
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Mr.  S.  H.  T.  Hayes  has  also  made  a  few  experiments  by  Ulsch-Street  method,  and 
he  obtained  the  following  results  : 

Per  cent. 

By  the  method  as  given  by  Mr.  Street 1.  98 

Using  a  more  dilute  acid  one-half 1.  98 

By  using  2  grams  of  iron }  \'qk 

By  using  10  cc.  strong  acid <  i   cm 

By  regular  method  not  boiled  with  acid 1.  99 

i  1  99 

According  to  directions,  except  boiled  one-half  hour  with  acid.  <  2'  qq 

Mr.  Hayes  says:  "I  found  it  Decessary  in  every  case  to  distill  nearly  to  dryness; 
otherwise  the  results  were  low." 

I  think  as  yet  we  have  no  Official  method  for  determining  nitric  nitrogen,  and,  as 
we  are  frequently  called  upon  in  the  fertilizer  work  to  make  this  determination,  it 
seems  to  me  it  would  be  well  for  the  association,  if  not  satisfied  with  any  of  the 
methods  given,  to  investigate  the  matter  a  little  more  fully  and  recommend  one  to 
the  next  meeting. 

RECOMMENDATIONS. 

As  no  work  has  been  done  on  the  method  for  determining  nitrogen  in  the  absence 
of  nitrates,  I  have  no  changes  to  suggest. 

(1)  I  would  recommend  that  the  quantity  0.7  to  3.5  of  material  taken  for  analysis 
by  the  Kjeldahl  method  and  its  modification  be  made  uniform. 

(2)  On  page  173  (Bulletin  No.  38,  U.  S.  Dept.  Agr.,  Div.  of  Chem.)  under  (2)  change 
standard  ammonia  to  standard  alkali. 

(3)  Page  174  (same  bulletin,  under  paragraph  1),  third  line,  change  22  to  20. 

(1)  On  page  175  (same  bulletin)  in  the  directions  for  the  Kjeldahl  method  modi- 
fied to  include  the  nitrogen  of  nitrates,  1  would  suggest  that  the  words  "  until 
thoroughly  mixed  with  the  acid"  be  inserted  after  the  word  "  shake"  in  the  third 
line  in  place  of  the  word  "  thoroughly." 

(5)  Change  the  comma  after  the  word  "  thiosulphate  "  in  the  same  line  to  a  semi- 
colon, and  the  semicolons  before  "  then  "  and  after  "  acid  "  in  the  next  line  to  com- 
mas. 

(6)  In  the  Gunning  method  modified  to  include  the  nitrogen  of  nitrates  I  would 
recommend  to  be  changed  to  read  as  follows:  "In  a  digestion  flask  holding  from 
250  to  500  cc.  place  from  0.7  to  3.5  grams  of  the  substance  to  be  analyzed  according 
to  the  amount  of  nitrogen  present.  Add  30  to  35  cc.  of  salicylic  acid  mixture, 
namely,  30  cc.  sulphuric  acid  to  1  gram  of  salicylic  acid,  shake  until  thoroughly 
mixed  and  allow  to  stand  five  to  ten  minutes  with  frequent  shaking;  then  add  5 
grams  thiosulphate  of  sodium  and  10  grams  of  potassium  sulphate.  Heat  very 
gently  until  frothing  ceases,  then  heat  strongly  until  nearly  colorless.  Dilute, 
neutralize,  and  distill  the  same  as  in  the  Gunning  method." 

As  the  method  presented  by  Dr.  Fassbender  seems  to  be  exceedingly  simple,  it 
would  perhaps  be  well  for  the  association  to  give  it  a  trial  next  year. 

Mr.  Huston.  I  assume  that  the  committee  will  act  upon  the  recom- 
mendations upon  having  their  attention  called  to  them. 

The  Secretary.  All  recommendations  are  referred  to  the  committee 
without  motion,  on  account  of  last  year's  resolution  requiring  it. 

The  president  called  for  any  other  papers  on  nitrogen. 

Mr.  Bartlett  presented  a  paper  sent  by  Mr.  F.  S.  Shiver,  of  Clem- 
son  College,  South  Carolina. 
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THE    DETERMINATION    OF    NITRIC    NITROGEN    BY    THE    ZINC-IRON 

METHOD. 

By  F.  S.  Shiver. 

The  reporter  for  1893  on  nitrogen  for  the  Association  of  Official  Agricultural 
Chemists  voiced,  I  think,  the  sentiment  of  the  association  when  he  expressed  the 
opinion  that  if  a  rapid,  simple,  and  accurate  method  could  be  found  for  the  deter- 
mination of  nitric  nitrogen  in  commercial  nitrates  and  fertilizers  it  would  he  a  valu- 
able addition  to  the  present  methods  of  the  association.  It  is  with  the  application 
of  the  Zinc-iron  method  to  the  former  (nitrates)  that  this  article  chiefly  deals,  as  I 
have  not  had  sufficient  time  at  my  disposal  to  investigate  thoroughly  its  application 
to  the  latter  (mixed  fertilizers),  though  I  see  but  one  reason  for  its  possible  failure 
in  this  connection,  and  that  is  the  liberation  of  ammonia  by  the  action  of  the  caustic 
soda  upon  the  organic  nitrogenous  materials  that  may  have  entered  the  aqueous 
solution  in  the  course  of  leaching  out  the  nitrate.  This  plus  error  in  some  cases,  as 
I  shall  show,  would  amount  to  practically  nothing,  but  would  increase  proportion- 
ately as  the  amount  of  soluble  organic  nitrogenous  material  in  the  fertilizer  under 
examination.  However,  from  the  few  results  I  can  gather  I  am  inclined  to  look 
upon  it  favorably  in  this  connection  also. 

The  principle  of  the  Zinc-iron  method  and  the  many  modifications  that  have  been 
proposed  has  long  been  known  and  made  use  of  in  many  different  ways,  and  is 
based  upon  the  fact  that  when  a  nitrate  is  heated  with  a  strong  alkaline  solution  and 
zinc  added,  ammonia  is  evolved.  It  has  been  shown,  however,  that  by  the  use  of 
zinc  alone  the  quantity  of  ammonia  evolved  is  not  a  constant  measure  of  the  nitric 
acid  present.  It  appears  that  Vernon  Harcourt  and  Siewert,  working  independently, 
arrived  at  the  conclusion  that  by  the  use  of  zinc  and  iron  the  reaction  was  perfect 
(J.  C.  8.,  1862,  381,  An.  Chem.  u.  Phar.,  cxxv,  293).  The  modification  I  have  made 
use  of  in  this  work,  and  to  which  no  claim  of  originality  is  made,  is  the  following: 

Five  grams  of  the  nitrate  are  dissolved  in  water  and  made  up  to  500  cc,  50 
cc.  are  transferred  to  a  Kjeldahl  distilling  flask,  5  grams  each  of  zinc  and  iron 
added,  the  former  in  the  shape  of  dust  (zinc  dust),  the  latter  as  fine  iron  filings, 
75  cc.  of  water  and  80  cc.  NaOH  of  about  1.3  sp.  gr.  then  added,  and  the  flaskis  now 
connected  with  a  condenser,  to  which  is  attached  an  Erlenmeyer  flask  containing 
standard  acid  (20  cc.  of  sulphuric  acid  containing  0.01999  gram  S03  to  the  cubic 
centimeter  was  used  in  this  work),  and  after  thorough  mixing  is  allowed  to  stand  one 
hour  in  the  cold ;  at  the  expiration  of  this  time  a  gentle  heat  is  applied,  and  after 
maintaining  this  for  awhile  the  contents  of  the  flask  are  brought  to  a  boil  and  the 
boiling  continued  until  100-125  cc.  of  distillate  are  obtained.  I  have  found  it  nec- 
essary to  observe  this  precaution,  else  there  is  danger  of  soda  being  carried  over 
mechanically,  due  to  the  violent  reaction  which  takes  place  when  heat  is  first 
applied.  The  only  other  precaution  I  have  found  necessary  to  insure  accuracy  of 
results  is  the  use  of  a  bulb  tube,  with  two  bulbs  with  a  loose  plug  of  asbestos  in  the 
lower  bulb  with  which  to  connect  the  distilling  flask  to  the  block-tin  pipe  of  the 
condenser.  I  have  found  from  several  blank  experiments  that  by  proceeding  in  this 
way  there  is  no  danger  of  soda  being  carried  over  mechanically ;  it  is  necessary, 
however,  to  make  a  few  blank  experiments  to  ascertain  the  amount  of  nitrogen  in 
the  reagents  used,  and  these  should  be  conducted  under  the  same  conditions  as  all 
subsequent  work.  In  this  work  I  have  found  a  uniform  blank  of  0.0005  gram  nitro- 
gen, which  has  been  used  to  correct  all  the  results  obtained  in  the  course  of  this 
work.  With  proper  attention  a  determination  can  be  made  by  this  method  in  from 
two  to  three  hours,  including  weighing  of  sample. 

Chlorids  and  sulphates  do  not  interfere  with  the  accuracy  of  the  process.  As  is  no 
doubt  well  known  these  two  sources  of  impurity  in  commercial  nitrates  interfere 
very  seriously  with  the  results  obtained  by  an  equally  simple  and  accurate  method, 
namely,  the  silica  fusion  method ;  here,  unless  the  most  scrupulous  attention  is  paid 


143 

to  the  ignition,  the  results  will  he  too  high,  owing  to  the  loss  of  hydrochloric  acid  in 
addition  to  the  expected  loss  of  the  nitric  acid  of  the  nitrate.  It  has  also  been  sug- 
gested by  some,  though  I  have  not  seen  any  figures  on  the  subject,  that  chlorids 
interfere  with  the  accuracy  of  the  modified  Kjeldahl  in  the  case  of  high  percentages 
of  nitrogen;  from  the  results  obtained  by  myself  and  here  appended  I  do  not  think 
such  is  the  case. 

KN03  c.  p.  recrystallized  and  thoroughly  dried  at  130°  C.  was  used  in  these  experi 
ments. 

0.  3  gram  KC1  added 13.  84  per  cent  N. 

0.  3  gram  KC1  added 13.  84  per  cent  N. 

0.  3  gram  NaCl  added 13.  81  per  cent  N. 

Theory .• 13.  88  per  cent  N. 

The  same  sample  of  KNO3  was  used  in  the  following  experiments : 
Five  grams  of  the  carefully  prepared  salt  was  then  taken  and  dissolved  in  500  cc. 
water  and  50  cc.  taken  for  each  determination  by  the  Zinc-iron  method;  in  the  case 
of  the  modified  Kjeldahl  portions  of  0.5  gram  was  weighed  out  and  digested  as 

usual.     Following  are  the  results : 

Per  cent  IsT. 

Theory 13.88 

Found 13.86 

Found 13.83 

Found 13.81 

Found 13.84 

Found 13.84 

Found 13.81 

Found 13.88 

Found 13.88 

Average 13. 84 

The  greatest  variation  in  these  eight  results  is  0.07  per  cent  below  theory  in  two 
cases;  in  two  cases  the  results  are  identical  with  theory;  in  one  case  0.02  per  cent 
below;  in  one  case  0.05  per  cent  below;  in  two  cases  0.04  per  cent  below.  Average 
of  all  results  is  0.04  per  cent  below  theory.  Another  sample  of  KN03  c.  p.,  was  recrys- 
tallized twice,  and  after  thorough  drying  at  130°  C.  was  subjected  to  analysis, 
proceeding  in  the  manner  as  described  above  with  the  first  sample. 
Following  are  the  results  : 

Per  cent  K". 

Theory 13.88 

Found 13.83 

Found 13.86 

Found 13.83 

Found 13.83 

Found 13.83 

Found 13.83 

Average 13.  84 

Five  of  these  results  are  0.05  per  cent  below  theory  and  one  0.02  per  cent  below; 
average  of  all,  0.04  per  cent  below. 

Therefore,  comparing  the  two  series  of  results,  we  have  the  following  conclusions 
to  draw:  Six  results  are  0.05  per  cent  below  theory;  two  0.02  per  cent  below,  two 
0.04  per  cent  below,  two  0.07  per  cent  below,  and  the  remaining  two  identical  with 
theory.     Average  of  all  results  is  0.04  per  cent  below  theory. 

In  order  to  ascertain  as  carefully  as  possible  the  exact  nitrogen  content  of  these 
samples,  the  Kjeldahl  modified  for  nitrates  was  used,  as  it  is  easy  of  manipulation 
and  accurate  in  its  results.  The  first  sample  of  potassium  nitrate  was  used,  and  the 
following  are  the  results : 
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Zinc  was  used  as  reducing  agent  in  column  marked  zinc;   Na2S203  was  used  in 
column  marked  Na.2S.2O3. 


Theory,  13.88percentN. 

Zinc  used.      ^fA 
used. 

Per  cent  N. 
13.81 
13.81 
13.84 
13.84 

Per  ce«£  JV. 
13.81 
13.88 

13.81 

Found 

13.  83               1 3  &S 

It  'will  be  seen  that  four  results  are  0.07  per  cent  below  theory,  two  0.04  per  cent 
below,  and  one  identical  with  theory.  The  average  of  results  by  using  zinc  is  the 
same  as  was  obtained  by  using  NaaSsOs,  13.83  per  cent  1ST  in  both  cases;  0.05  per 
cent  N  below  theory.     To  compare  the  two  methods  we  have  the  following  results*. 

Per  centX 

Average  of  modified  Kjeldahl 13.  83 

Average  of  zinc-iron 13.  84 

The  results  by  the  two  methods,  therefore,  agree  very  closely,  differing  only  by 
0.01  per  cent  N,  and  falling  0.05  percent  below  theory  in  case  of  modified  Kjeldahl, 
and  0.04  per  cent  in  case  of  the  Zinc- iron  method.  The  next  thing  that  was  done 
was  to  submit  a  few  samples  of  commercial  sodium  nitrate  to  analysis,  comparing 
the  Zinc-iron  method  with  the  modified  Kjeldahl  method.     Following  are  the  results : 

_.  Per  Per 

First  sample :  cent  N.    cent  K". 

Zinc-iron  method 16.08.  and  16.  05 

Mean 16.07 

Modified  Kjeldahl  method 15.  98  and  15. 96 

Mean 15.97 

Second  sample : 

Zinc-iron  method 15.  92  and  15.  89 

Mean 15.91 

Modified  Kjeldahl  method.... 15.  87  and  15.  92 

Mean 15.90 

Third  sample : 

Zinc-iron  method 0 15.  89  and  15.  85 

Mean 15.87 

Modified  Kjeldahl 15.  80  and  15.  76 

Mean 15.78 


In  the  first  sample  difference  in  results  between  the  two  methods  was  0.10  per 
cent  N,  in  the  second  sample  0.01  per  cent  1ST,  and  in  the  third  sample  0.09  per  cent, 
the  Zinc-iron  method  giving  the  higher  result  in  each  case.  Average  of  all  results 
by  Zinc-iron  method  on  commercial  NaN03,  15.95  per  cent  N;  by  modified  Kjeldahl, 
15.88  per  cent  N;  difference  in  average  results  is  0.07  per  cent  1ST.  Considering  the 
slight  errors  involved  in  working  on  one-half  gram  of  material  and  in  the  use  of 
any  titration  process  and  the  subsequent  doubling  of  the  result  where  one-half  gram 
is  used,  it  seems  to  me  that  this  agreement  is  very  satisfactory. 

A  sample  of  fertilizer  consisting  of  acid  phosphate  and  nitrate  of  soda  without 
any  organic  nitrogenous  material  was  then  taken  and  analyzed  by  the  Dumas  or 
absolute  method  and  by  the  Zinc-iron  method.     The  following  was  the  method  of 
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procedure  adopted  for  the  Zinc-iron  method :  10  grams  of  the  fertilizer  are  leached 
with  -water  until  500  cc.  of  leachings  are  obtained,  and  after  having  satisfied  your- 
self of  the  absence  of  nitrates  by  the  sulphuric  acid  and  ferrous  sulphate  test,  25  or 
50  cc,  according  to  the  amount  of  nitrate  in  the  sample,  is  taken  and  placed  in  a 
Kjeldahl  distilling  flask  and  treated  in  the  same  way  as  described  in  the  first  of 
this  article.     Following  are  the  results : 

Per  cent.  X. 

Absolute  method 7.  69 

Zinc-iron  method 7.  63 

Difference  in  results  by  the  two  methods  is  0.06  per  cent.  X. 

I  would  also  add  here  the  result  obtained  by  Mr.  Jones  on  the  sample  sent  out  by 
last  year's  reporter  on  nitrogen  for  testing  this  point  of  nitric-nitrogen  estimation 
in  fertilizers.  Mr.  Jones  obtained  3.44  per  cent  N  by  this  method ;  theoretical  amount 
was  3.46  per  cent  N  (Bulletin  Xo.  38,  U.  S.  Dept.  Agr.,  pp.  37  and  38).  I  hope  in 
the  future  to  supplement  the  few  results  here  obtained  on  complete  fertilizers  with 
a  larger  number,  and  in  consequence  be  in  a  position  to  judge  more  thoroughly  of  its 
accurate  appli cation  to  the  determination  of  nitric  nitrogen  in  complete  fertilizers. 

From  the  results  here  reported  and  those  obtained  elsewhere  it  would  seem  as  if 
the  accuracy  of  its  application  to  the  determination  of  nitric  nitrogen  in  nitrates 
has  been  established,  and  though  the  results  are  few  in  regard  to  complete  fertilizers, 
yet  the  method  seems  promising  and  is  deserving  of  a  more  extended  study  than  I 
have  been  able  to  give  it.  The  easy  adaptability  of  the  Kjeldahl  apparatus  to  this 
method  is  something  of  an  argument  in  its  favor,  in  that  by  its  adoption  by  the 
association  no  new  outlay  of  apparatus  and  consequent  expenditure  of  money  would 
be  necessary. 

In  conclusion  I  would  express  the  desire  that  the  few  results  nere  reported  may 
be  the  means  of  giving  this  method  a  more  thorough  investigation  at  the  hands  of 
the  members  of  the  association. 

Mr.  Ross  gave  an  abstract  of  a  paper  summarizing  methods  of  stand- 
ardizing acid  and  alkali  solutions,  written  by  his  assistant,  Mr.  H.  K. 
Miller: 

THE  STANDARDIZATION   OF  NORMAL   ACID  AND  ALKALI  SOLUTIONS. 

By  H.  K.  Miller. 

The  experiments  outlined  below  were  conducted  for  the  purpose  of  practically 
testing  the  relative  merits  of  some  of  the  leading  processes  employed  in  determin- 
ing the  strength  of  the  standard  acid  and  alkali  solutions  used  in  nitrogen  estima- 
tions. 

The  acid  employed  in  this  work  of  investigation  was  deci-normal  hydrochloric 
acid,  prepared  in  the  manner  prescribed  in  the  official  methods  of  the  Association 
of  Official  Agricultural  Chemists. 

An  amount  of  the  acid  was  employed  sufficiently  large  to  give  a  precipitate  of 
AgCl  weighing  not  less  than  0.7  gram,  and  the  determinations  were  repeated  until 
the  results  of  several  weighings  showed  an  extreme  variation  of  less  than  1  milligram. 

After  several  dilutions  and  redeterminations  of  chlorin,  an  acid  was  obtained 
containing  3.6452  grams  of  HC1  per  liter,  as  calculated  from  the  weight  AgCl  in 
an  aliquot  of  the  acid.  Tenth  normal  solutions  of  ammonia,  potash,  and  soda  were 
prepared  in  the  usual  manner  with  the  exception  that  in  the  case  of  the  soda  solu- 
tion the  alkali  was  prepared  by  the  action  of  metallic  sodium  upon  water,  and  in  the 
preservation  of  this  solution  carbon  dioxid  was  excluded  as  far  as  possible. 

In  the  first  check  determination  of  the  strength  of  the  standard  acid  sodium  car- 
bonate was  used,  the  dry  c.  p.  salt  prepared  by  Trommsdorf  being  employed.  A 
portion  of  this  salt  was  heated  at  a  low  red  heat  and  cooled  in  a  desiccator;  5.3 
5556— No.  43 10 
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grams  was  then  weighed  up,  dissolved  in  water,  and  made  up  to  1,000  cc.  On  titrat- 
ing with  acid  it  was  found  that  50  ec.  of  n/10  HC1  required  50.5  cc.  of  the  sodium 
carbouate  solution  as  compared  with  50  cc,  the  theoretical  amount.  Cochineal  was 
used  as  an  indicator,  hut  the  reaction  was  not  at  all  sharp  nor  well  defined.  Potas- 
sium tetroxalate  was  next  used  to  check  the  strength  of  the  standard  alkali  solu- 
tions, several  samples  of  the  salt  having  been  very  carefully  prepared.  In  the  prepa- 
ration of  this  salt,  c.  p.  potassium  dioxalate  and  a  somewhat  larger  weight  of  c.  p. 
crystallized  oxalic  acid  were  used.  The  two  substances  were  dissolved  simultane- 
ously in  boiling  water,  and  the  solution  was  concentrated  by  evaporation  on  the 
water  bath.  The  hot  solution  was  then  allowed  to  cool  very  slowly.  The  mother 
liquor  and  the  greater  proportion  of  the  elongated  crystals  were  now  removed,  and 
the  remaining  crj'stals  were  dissolved  in  water.  Evaporation  and  crystallization 
were  now  proceeded  with  as  before  and  the  recrystallization  was  continued  until 
the  third  successive  operation  had  been  completed.  The  crystals  were  now  washed 
with  water  and  dried  by  means  of  filter  or  blotting  paper,  and  also  over  sulphuric 
acid.  Five-tenths  gram  of  a  sample  of  this  material  was  dissolved  in  water  and 
titrated  with  n/10  soda  solution,  using  phenolphthalein  as  an  indicator. 

Seven  separately  conducted  weighings  and  titrations  gave  a  mean  of  59.03  cc. 
sodium  hydrate  solution  as  against  a  theoretical  equivalent  of  59  cc. 

Several  separate  experiments  with  another  sample  of  potassium  tetroxalate, 
obtained  by  a  separate  preparation,  gave  us  a  mean  result  29.6  cc.  of  n/10  soda  solu- 
tion required  as  compared  with  29.51  cc,  the  amount  required  by  theory  for  0.25 
gram  of  the  tetroxalate. 

Another  series  of  experiments  with  the  potassium  tetroxalate,  titrating  with  caus- 
tic potash  solution,  showed  a  like  close  agreement  between  the  amounts  of  alkali 
actually  and  theoretically  required. 

A  series  of  experiments  was  next  conducted  iu  which  a  number  of  separate  por- 
tions of  ammonium  ferrous  sulphate  were  weighed  up,  dissolved  in  water,  and  the 
ammonia  distilled  off  after  the  addition  of  caustic  alkali  to  the  solutions.  Five- 
tenths  of  a  gram  of  the  salt  was  used  iu  these  tests,  and  the  amounts  of  standard 
n/10  acid  neutralized  by  the  ammonia  distilled  off  showed  variations  of  from  0.05 
to  0.7  cc.  when  compared  with  the  calculated  amounts. 

A  number  of  experiments  with  ammonia-iron  alum  gave  eveu  less  satisfactory 
results.  The  experiments  in  testing  the  strength  of  the  standard  solutions  were 
made  with  the  employment  of  the  electrolytic  method  proposed  by  Hart  and  Croas- 
dale.  The  copper  sulphate  employed  was  a  c  p.  article  manufactured  by  Tromms- 
dorf ;  this  was  dissolved  in  water  and  recrystallized  twice. 

The  electrolysis  of  the  copper  sulphate  solution  was  effected  in  the  prescribed 
manner,  the  acid  liquid  together  with  the  washings  being  titrated  with  standard 
alkali  at  the  completion  of  the  operation. 

Five-tenths  gram  of  copper  sulphate  was  used  in  each  experiment,  the  theoreti- 
cal amount  of  n/10  normal  alkali  required  to  neutralize  the  acid  formed  being 
40.07  cc  The  mean  of  six  separate  tests  was  10  cc,  showing  a  variation  of  only  a 
little  more  than  half  a  tenth  of  a  cubic  centimeter  of  decinormal  alkali.  The 
reduced  copper  was  also  weighed  as  a  check  on  the  results  secured  by  titration.  It 
was  found,  however,  that  the  deposit  was  somewhat  dark  in  color  and  sometimes  a 
little  inclined  toward  sponginess,  and  when  weighed  under  these  conditions  the 
results  secured  were  invariably  too  high.  If  this  film  of  copper,  however,  is  dis- 
solved in  dilute  nitric  acid  and  the  solution  still  further  diluted,  a  very  bright  and 
pure  deposit  of  metallic  copper  can  be  easily  secured  on  the  repetition  of  the  elec- 
trolysis. The  mean  of  four  separate  tests  executed  in  this  manner  gave  as  the 
weight  of  metallic  copper  secured  from  5  grams  of  the  sulphate,  0.1275  gram.  The 
average  of  five  determinations  was  0.12701  gram  (included  in  this  is  a  rather  low 
result).     The  calculated  weight  is  0.12737  gram. 

The  results  of  these  tests  indicate  that  with  a  pure  salt,  and  with  the  observance 
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of  proper  precautions  in  the  execution  of  the  method,  this  process  can  he  utilized  to 
great  advantage  in  testing  the  strength  of  standard  solutions. 

An  amount  of  copper  sulphate  sufficient  to  yield  theoretically  one  liter  of  n/20 
acid  was  then  subjected  to  electrolysis  and  the  acid  liquid  made  up  to  1,000  cc.  With 
such  a  large  amount  of  copper  sulphate  the  process  did  not  yield  as  satisfactory 
results  as  with  smaller  quantities,  100  cc.  of  the  acid  corresponding  to  only  49.55  cc., 
of  deci-normal  alkali.  Potassium  bitartrate  was  the  substance  last  employed  in  this 
series  of  experiments.  The  salt  was  prepared  from  c.  p.  potassium  chlorid  and  tar- 
taric acid,  the  precipitation  being  effected  by  alcohol  in  the  presence  of  acetic  acid. 
The  precipitate  is  washed  well  with  alcohol,  both  by  decantation  and  on  the  filter, 
the  mode  of  procedure  being  quite  similar  to  that  followed  in  the  determination  of 
tartaric  acid  in  baking  powders,  as  described  in  Bulletin  13,  Chemical  Division,  U.  S. 
Department  of  Agriculture.  The  well-washed  salt  is  dried  at  100°  C.  and  several 
equal  portions  are  weighed  out  and  dissolved  in  hot  water.  The  mean  of  three  ti- 
trations with  n/10  alkali  gave  26.45  cc,  as  against  the  theoretical  amount  of  26.5  cc. 
A  1/40  normal  solution  and  a  1/20  normal  solution  prepared  from  the  potassium  hitar- 
trate and  tetroxalate,  respectively,  showed  no  appreciable  difference  in  strength  from 
the  standard  acid  diluted  to  a  corresponding  extent. 

The  President.  Are  there  any  further  remarks  or  papers  on  this 
subject?    If  not,  the  matter  of  cattle  foods  is  next  in  order. 

Mr.  Huston.  Before  leaving  the  matter  of  fertilizers  I  should  like  to 
call  attention  again  to  the  preparation  of  the  sample.  We  are  limited 
to  1.4  grams  as  the  quantity  we  are  to  take;  I  believe  this  is  too  small. 
If  we  take  larger  quantities  of  manjr  goods  they  can  be  better  sampled. 
It  has  seemed  to  me  one  of  the  best  points  in  the  Stassfurt  method 
that  it  starts  with  100  grams  for  an  analytical  sample.  In  connection 
with  the  matter  of  sampling  comes  the  preparation  of  the  sample.  We 
have  omitted  all  preparation  of  fertilizer  samples  except  four  lines  on 
page  169.  I  find  that  over  20  per  cent  of  my  samples  can  not  be  pre- 
pared by  this  method.  It  is  impossible  to  put  them  through  a  1  mm.  mesh 
sieve.  I  think  we  must  allow  ourselves  a  little  latitude  in  the  handling 
of  such  samples.  We  are  governed  in  our  laboratory  by  circumstances. 
We  try  to  get  a  thoroughly  good  mixture  if  we  have  to  use  a  one-fourth- 
inch  sieve.  We  use  the  smallest  sieve  the  stuff  will  go  through  with- 
out making  it  cake  or  stick.  Most  of  it  can  be  handled  through  a  14 
mesh  to  the  inch  sieve  without  much  trouble.  Yery  often  we  can  work 
that  down  through  a  No.  25  sieve,  which  is  approximately  equal  to  a  1  mm. 
mesh  sieve  with  round  hole.  Many  of  our  samples  we  handle  through 
a  No.  25  sieve  as  the  nearest  approach  to  1  mm.  mesh  sieve.  We  ought 
to  be  allowed  considerable  latitude  as  to  the  amount  of  the  material 
•weighed  out  in  the  case  of  samples  which  can  not  be  passed  through  a 
1  mm.  mesh  sieve. 

Mr.  Payne.  I  will  describe  my  process  as  a  suggestion  in  the  dis- 
cussion. When  I  get  such  a  sample  I  sift  out  the  dryer  portions  and 
go  over  it  in  detail  so  that  every  particle  of  the  sample  is  rubbed  down. 
Then  I  have  a  homogenous  mass  a  good  deal  like  putty.  Then  I  go 
over  it  again  with  a  spatula,  using  the  dryer  material  to  make  the  damp 
stuffs  become  well  distributed  through  it,  and  in  that  way  I  can  get  a 
finely  granulated  substance  that  works  very  well.  Of  course  I  dare 
not  dry  it  at  100°  and  powder  it. 
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Mr.  Tan  Slyke  moved  that,  in  view  of  the  crude  condition  in 
which  many  of  the  methods  were,  the  president  appoint  a  committee  to 
go  over  the  printed  methods  and  arrange  them  in  better  shape,  strik- 
ing out  such  portions  as  are  superfluous,  and  that  this  committee  report 
next  year. 

Carried 

The  president  called  for  the  paper  of  the  reporter  on  cattle  foods. 
The  reporter  being  absent  on  committee  service,  the  paper  of  the  reporter 
on  fermented  liquors  was  taken  up,  and,  in  the  absence  of  Mr.  Colby, 
the  report  was  read  by  the  secretary. 

University  of  California,  College  of  Agriculture. 
Agricultural  Experiment  Station, 

Berkeley,  July  30,  1894. 
Dear  Sir:  Herewith  inclosed  please  find  report  on  fermented  liquors. 
I  would  like  to  call  attention  to  one  or  two  points,  but  not  to  recommend  any 
changes  in  the  methods  of  analysis. 

In  determining  the  acidity  of  a  wine,  if  decinormal  alkali  is  used  with  litmus  indi- 
cator the  neutral  point  is  easily  ascertained  by  making  successive  tests  of  a  porti-ui 
(20  cc.)  of  the  liquid  in  a  small  porcelain  dish  against  one  drop  of  decinormal  alkali; 
the  change  of  color  for  a  white  wine  is  to  deep  blue,  for  a  red  wine  to  green  or  bluish- 
green  if  the  neutral  point  of  tbe  whole  liquid  has  been  reached. 

The  method  I  have  used  here  for  the  glycerol  determination,  f-eeins  to  give  very  close 
results  when  the  work  is  duplicated.  After  adding  lime  or  magnesia  to  the  wine  in 
the  dish,  add  10  grams  coarse  CaC03,  evaporate  and  stir  till  dry  lumps  remain,  remove 
all  the  substance  into  a  Soxhlet's  extraction  tube;  the  last  x>art  adhering  to  the  dish 
loosens  easily  with  warm  alcohol.  After  extraction  with  alcohol,  cooling  and  alio  w- 
ing  to  stand  with  ether,  filter  and  wash  into  weighed  flask;  evaporate  on  water 
bath  gently  heated  (60°  C);  a  current  of  dry  air  is  useful  toward  the  end  of  the 
evaporation.  Dry  finally  at  100°  C.  till  0.002  gram  is  the  loss  for  two  hours'  heating; 
the  weighed  crude  glycerol  is  washed  with  alcohol  into  a  pint  dish,  incinerated,  and 
ash  subtracted  from  the  crude  glycerol.  Yon,  of  course,  will  recognize  most  of  this 
as  coming  from  Allen's  Com.  Org.  Anal. 

Hoping  the  association  meeting  is  well  attended,  I  am,  sir, 
Very  truly  yours, 

Geo.  E.  Colby. 
Prof.  H.  W.  Wiley, 

Washington,  D.   C. 

BE  POET  OX  FERMENTED  EIQUOB& 
By  Geo.  E.  Colby. 

Owing  to  the  delay  caused  by  the  resignation  of  Mr.  C.  A.  Crampton,  reporter 
upon  this  subject,  it  was  decided  to  make  the  work  as  brief  as  possible.  With  this 
object  in  view,  one  analysis  of  a  dry  red  wine  (Blend  of  one-half  Cabernet  Sauvig- 
non  and  one-half  Crabb's  black  Burgundy,  vintage  of  1892)  was  undertaken.  The 
grapes  from  which  this  wine  was  made  were  grown  at  Mission  San  Jose,  Alameda 
County,  Cal.,  and  the  wine  made  in  the  wine  cellar  of  the  Agricultural  Experiment 
Station  of  the  University  of  California. 
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To  those  requesting  it  a  sample  was  sent,  and  with  the  wine  the  following  letter : 

University  of  California,  College  of  Agriculture, 
Agricultural  Experiment  Station, 
Berkeley,  April  11,  1S94. 
Dear  Sir  :  I  send  you  to-day  by  express  a  package  containing  a  sample  of  dry  red 
wine,  marked  "Red  wine,"  vintage  of  1892. 

I  should  be  pleased  to  have  you  make  an  analysis  comprising  the  determinations 
named  in  my  letter  of  March  22,  1894.  The  association  methods  given  in  Bulletin 
38,  pages  207-210,  should  be  strictly  followed  for  this  work.  For  nitrogen  deter- 
mination use  100  grams  of  wine,  evaporate  to  dryness  on  a  water  bath  in  Kjeldahl 
flask,  after  which  operation  proceed  as  usual.  Please  give  nitrogen  percentage  and 
albuminoids  equivalent  to  same.  The  dealcoholized  wine,  or  residue  left  after  the 
alcohol  determination,  serves,  when  made  to  original  volume,  for  spindle  determina- 
tion of  extract  (body)  and  tannin.  Please  read,  too,  the  specific  gravity  of  the  dis- 
tillate and  wine  Avith  the  spindle. 

Any  remarks  you  desire  to  make  upon  the  methods  or  results  will  be  acceptable. 
Please  send  reports  so  as  to  reach  me  by  July  1,  1894. 
Very  truly,  yours, 

Geo.  E.  Colby, 
Reporter  on  Fermented  Liquors. 

Eight  out  of  fourteen  to  whom  samples  were  sent  reported.  The  following-named 
chemists,  not  connected  with  any  agricultural  experiment  station,  requested  and 
received  samples  of  this  wine  for  analysis,  and  their  results  are  given  below  in  the 
tables:  Messrs.  H.  G.  Shaw,  of  the  Toledo  high  school,  Toledo,  Ohio;  W.  C  Bias- 
dale,  of  the  chemical  department,  University  of  California,  and  Marvin  Curtis  (late 
assistant  chemist  in  this  station),  wine  chemist,  San  Francisco,  Cal. 

The  tabic  just  below  shows  the  results  obtained  by  the  various  chemists  who 
reported  to  me : 

Analyses  of  red  wine  {after  association  methods). 
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While  it  is  to  be  regretted  that  more  have  not  participated  in  this  work,  the 
results  show,  in  the  main,  quite  satisfactory  agreements,  and  as  they  are  not  numer- 
ous or  hard  to  compare  they  are  given  without  making  an  average. 

The  percentages  of  total  acidity  and  volatile  acid  in  the  sample  sent  to  Xebraska 
are  very  high — the  wine  must  have  become  sour  either  during  transportation  or  iii 
the  laboratory. 

The  quantities  of  glycerol  show  a  wide  range,  from  0.649  per  cent  (IT.  S.  Dept. 
Agr.)  to  1.03  per  cent  (Blasdale,  Cal. ),  indicating,  perhaps,  that  the  method  of  its 
determination  might  well  be  further  studied,  or  controlled. 

Most  of  the  results  of  the  direct  determination  (by  evaporation)  of  the  extract  are 
quite  close,  and,  as  is  to  be  expected,  in  no  case  reach  as  high  as  the  figures  for  solid 
contents  in  the  wine  as  determined  by  the  pyknometer  and  spindle  (indirect  meth- 
ods) and  which  are  reported  herewith  in  the  table  of  comparison  of  methods. 

A  few  notes  have  accompanied  some  of  the  results ;  in  reporting  the  acidity  of  this 
wine  the  Maryland  chemist  does  so  as  follows  :  "  Total  acids  100  cc.  equals  106  cc. 
decinormal  NaHO.  Volatile  acids  100  cc.  equals  8.3  cc.  decinormal NaHO  (determined 
in  the  alcohol  distillate).  "  Mr.  Krug,  of  the  U.  S.  Department  of  Agriculture,  makes 
this  observation  upon  the  indirect  determination  (by  pyknometer  or  hydrometer)  of 
extract :  "  Skalweit,  Hannoversche  Zeitschrift  '  Wider  die  Nakrungsfalscher'  recom- 
mends adopting  a  mean  between  Hager's  and  Schulze's  tables  for  the  indirect  extract, 
and  by  so  doing  the  figure  obtained  for  this  wine  is  very  nearly  the  same  as  that 
obtained  by  the  direct  method."  These  methods  give  for  the  indirect  extract  u  accord- 
ing to  Hager  2.18  per  cent,  according  toSchulze  2.92  per  cent,  averaged  at  2.70  per 
cent"  against  2.62  per  cent  direct  extract. 

That  portion  of  the  work  bearing  upon  the  methods  of  determining  the  specific 
gravity,  alcohol  and  extract  (body)  has  been  only  partially  done,  mostly  for  the 
reason  that  some  of  the  chemists  carrying  on  this  investigation  did  not  have  a  set 
of  spindles,  as  recommended,  for  the  purpose. 

The  table  below  shows  what  has  been  accomplished  upon  the  points  involved: 

Comparative  determinations  of  specific  gravity,  alcohol  and  extract  (body)  by  pyknometer 
(association  method)  and  by  "spindle"  or  hydrometer. 
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1.  0110 
.9863 

0.  9964 
1.0L13 
.9864 

0.9965 

Specific  gravity  of  dealcoholized  wine  . 

Specific  gravity  of  distillate  15°  C 

Alcoholometer  reading 

Alcohol,  -weight  per  cent 

1.  0110 
.9864 
10.14 

8.03             8.00 
10. 10             9.  95 

8.16 
10.15 

8.24 

10.25 

2.86 

8.07 
10.15 

8.07 
1C.  15 

2.90 

2.82 

Solid  contents  of  dealcoholized  wine  i 

2.82 

2.90 
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Maryland.            ^Nebraska. 
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partment 

of  Ag- 
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Cornell  Uni- 
versity, f 

H.J.Patterson.    H"  H^cho1' 

W.D. 

Bigelow. 

Mr  Cavanaugh. 

Method \ 

Associ- 
ation. 

Spin-     Associ- 
dle.     j  ation. 

Spin-      Associa- 

Associ- 
ation. 

Spin- 

dle. 

TlOll . 

dle. 

WINE  ANALYSIS. 

0. 9978 

1.0111 

.9852 

0.9975      0.9975 

1.0110      1.0111 

.  9854       .  9868 

0.  9975 

1.  0112 
.9865 

0. 99748 

1.01129 

.  98619 

0.  99675 

0.  9970 

Specific  gravity  of  dealcoliolized  wine  . . . 
Specific  gravity  of  distillate  15°  C 

9.06 

8.90         7.88 

2.89 

8.26 
10.36 

7.99 
9.93 

8.08 

11.26        11-05         9.80 

10.00 

2.84      ' 

;  2.83 

Solid   contents  of   dealcoliolized    wine 

2.87 

(2.90) 

In  as  far  as  the  results  go  they  are  very  satisfactory,  the  general  uniformity  being 
broken  only  by  the  alcohol,  as  reported  by  the  Maryland  Station,  which  gives  a 
number,  both  by  the  association  and  spindle  methods,  about  1  per  cent  more  than 
the  others  report.  These  results,  meager  as  they  are,  tend  to  show  that  for  the 
important  determinations  in  question  the  spindle  can  be  depended  upon  for  accurate 
returns  when  observed  at  the  correct  temperature;  besides,  as  is  well  known,  its 
use  saves  much  time.  The  ordinary  spindle  is  not  delicate  enough  for  such  work, 
and  for  those  who  desire  to  use  the  spindle  method  we  would  state  that  a  very  good 
set  of  hydrometers,  such  as  we  have  used  for  a  number  of  years  in  this  laboratory, 
is  described  in  a  catalogue  by  Richard  Kay,  of  New  York,  for  the  year  1889,  page  83, 
under  No.  1292.  Usually  the  spindles  graded  from  0.9100  to  1.0000  and  from  1.0000 
to  1.0700  will  answer  for  wine  analysis. 

I  would  recommend  the  continuance  of  existing  methods  for  another  year  without 
change. 

The  President.  Are  there  any  papers  to  be  submitted  on  this 
subject?     If  not,  remarks  are  in  order. 

The  Secretary.  In  regard  to  the  methods  of  analysis  I  have 
addressed  a  letter  to  Mr.  Colby,  calling  his  attention  to  the  fact  that 
the  methods  as  given  are  very  incomplete  and  need  rewriting,  in  order 
that  they  may  be  more  definite  in  their  directions.  In  many  cases  the 
printed  directions  refer  to  such  and  such  a  method  without  describing 
where  it  can  be  found.  We  have  found  that  in  using  these  methods  it 
was  necessary  for  us  to  look  up  all  these  matters.  I  therefore  asked 
Mr.  Krug  to  rewrite  the  methods  substantially  as  they  are  now,  with 
the  introduction  of  these  omissions,  so  as  to  make  them  more  definite. 
I  did  not  have  time  to  submit  this  draft  to  Prof.  Colby,  but  he  says  he 
hopes  the  association  will  take  favorable  action,  and  therefore  I  sug- 
gest that  these  methods  be  referred  to  the  committee.  I  think  the 
committee  will  decide  that  we  had  better  have  these  methods  as  rewrit- 
ten and  very  much  improved  in  phraseology  and  with  the  omissions  I 
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have  mentioned  filled  in,  so  that  anyone  can  use  them  without  the 
necessity  of  consulting  any  books  or  papers. 

RESUME    OF   CHANGES   IN   METHODS    OF    ANALYSIS   FOR   FERMENTED   LIQUORS. 

Many  immaterial  changes  have  been  made  in  the  wording  of  the  methods,  so  as  to 
make  the  processes  involved  more  explicit.  The  important  changes  and  modifica- 
tions, which  have  all  been  made  in  strict  accordance  with  the  methods  now  officially 
adopted  in  several  European  countries,  will  be  given  in  the  same  order  as  the  methods 
involved. 

Extract. — The  first  of  these  is  in  the  manner  of  determining  the  extract.  Three 
direct  methods  are  given,  one  for  dry  wines  and  two  for  sweet  wines.  Of  the  latter 
two  the  second  is  described  because  it  is  generally  preferred  by  German  chemists, 
permitting  them  to  work  with  a  larger  quantity  of  wine  and  resulting  in  a  film  on 
evaporation,  which  is  thin  and  dries  much  easier  than  the  thick,  sirupy  residue 
obtained  on  evaporating  a  sweet  wine  directly. 

There  seems  to  be  great  uncertainty  among  chemists  with  regard  to  the  table  to  be 
used  when  the  extract  is  determined  by  the  alternate  method.  In  the  table  appended 
on  page  21  it  is  evident  that  Hager  and  Schulze  differ  very  materially.  Skalweit,  in 
Hannoversche  Zeitschrift,  Wider  die  Xahrungsfiilscher,  states  that  Hagers  numbers 
are  more  adapted  to  extract  poor  dry  wines,  while  Schulze's  agree  better  with  wines 
having  a  high  extract.  He  claims  that  by  striking  an  average  between  the  two  we 
obtain  values  which  agree  quite  satisfactorily  with  the  results  obtained  by  the  direct 
methods.  I  have  only  applied  this  recommendation  once,  viz,  in  the  analysis  of  the 
official  sample,  and  found  his  statement  correct  as  far  as  that  wine  was  concerned. 

Total  acidity. — In  the  Official  method  for  total  acidity  the  fact  that  some  litmus 
solution  must  be  added  to  white  wines  so  as  to  furnish  an  indication  of  saturation 
is  not  mentioned.  This  has  been  introduced  in  the  revised  method,  as  well  as  the 
value  of  the  reagent  used  in  terms  of  tartaric  acid.  The  amount  of  wine  to  be  used 
is  stated. 

Volatile  acids. — The  method  for  A^olatile  acids  has  been  made  more  explicit,  and 
the  value  of  the  alkali  solution  in  terms  of  acetic  acid  stated. 

Glycerol. — A  number  of  changes  have  been  made  in  the  official  method  for  glycerol. 
In  the  old  method  for  dry  wines  the  bulletin  says  in  the  second  and  third  lines,  "  and 
then  evaporated  to  dryness. "  This  is  radically  wrong,  as  it  may  entail  a  loss  of 
glycerol  by  volatilization.  It  has  been  changed  to,  "and  the  evaporation  carried 
almost  to  dryness.  "  Further,  the  method  states  to  extract  once  with  boiling  90  per 
cent  alcohol  and  evaporate  the  filtrate  again  to  dryness.  In  fact  the  pasty  mass 
has  to  be  extracted  several  times,  the  extracts  united,  the  alcohol  partially  driven  off 
over  a  flame,  and  finally  on  the  steam  bath  until  the  residue  becomes  sirupy.  Further, 
the  method  does  not  mention  the  washing  of  the  sticky  precipitate  obtained  on 
addition  of  the  ether,  with  a  few  cubic  centimeters  of  a  mixture  of  1  part  alcohol 
and  1.5  parts  ether.     All  these  modifications  have  been  introduced. 

Reducing  sugar. — The  old  Fehling-Soxhlet  method  described  in  the  bulletin,  as 
well  as  the  Allihn  method,  is  given.  In  both  cases  the  reference  for  the  reagents  is 
given.  On  page  208,  second  line  from  bottom  of  page,  is  the  statement  "25  cc.  of 
wine,  as  in  preliminary  test,"  etc.  This  is  no  doubt  a  typographical  error  and  should 
read  25  cc.  of  the  copper  solution.  The  Allihn  method  is  used  altogether  in  our 
laboratory,  and  is  much  preferable  to  the  other,  being  not  so  wasteful  in  reagent, 
much  quicker,  and  more  accurate.  Besides,  the  results  are  stated  just  as  in  the  first 
method,  in  terms  of  dextrose  (see  Bull.  38,  p.  182,  sixteenth  line  from  bottom  of  page). 
In  "preliminary  test,"  "evaporation  to  two-thirds"  is  changed  to  "one-third." 

Polarization. — This  whole  paragraph  has  been  rewritten.  The  methods  are  more 
fully  described.  The  manner  of  stating  the  results  is  given.  The  length  of  tube  has 
been  changed  from  200  to  220  mm.,  which  is  the  length  officially  adopted  in  Europe. 
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This  will  make  our  results  comparable  with  those  of  the  foreign  chemists.  The 
equivalents  of  the  degrees  of  the  various  instruments  are  given.  A  separate  method 
is  described  for  the  direct  polarization  of  sweet  wines,  as  these  generally  have  such  a 
high  polarization  that  they  are  difficult  to  read  when  almost  undiluted.  The  methods 
for  inversion  and  fermentation  and  the  alcohol  method  for  wines  rotating  less  than 
-j-0.8°  and  more  than  +0-3°  Wild  after  inversion  are  stated. 

The  application  of  the  analytical  results  and  the  various  ways  of  treating  wines 
which  are  either  non,  dextro,  or  levo,  rotatory  are  fully  described. 

On  page  209  under  polarization,  paragraph  3,  is  sheer  nonsense,  as  will  become 
evident  to  anyone  that  reads  it  carefully.  It  is  without  doubt  a  conglomeration  of 
paragraph  3  and  the  missing  paragraph  4. 

Tannin  and  coloring  matter. — The  composition  of  the  reagents  and  manner  of  pre- 
paring the  boneblack  is  stated.  The  name  of  the  method  is  changed  to  Lowenthal- 
Iseubauer,  as  Lowenthal  was  the  originator  and  Neubauer  subsequently  modified 
it.  In  the  first  line  "lost  weight"  is  changed  to  "original  volume."  The  titration 
of  the  indigo  solution  is  omitted,  as  it  is  a  constant  factor  in  both  titrations.  The 
manner  of  determining  the  value  of  the  permanganate  solution  is  also  stated. 
The  length  of  time  that  the  wine  must  stand  with  boneblack  is  given. 

Potassium  bitartrate. — Although  the  estimation  of  the  potassium  bitartrate  is  not 
required  in  the  judgment  of  wine,  the  method  of  estimating  it  has  been  introduced, 
as  it  is  made  necessary  when  it  is  desired  to  estimate  the  tartaric  acid  by  the  modi- 
fied Berthelot-Fleury  method. 

Tartaric,  malic,  and  succinic  acids. — The  wording  of  this  method  has  been  changed 
slightly.  The  bulletin  fails  to  state  how  long  the  lead  sulphide  should  be  washed 
with  hot  water.  This  is  changed  to  "  washed  with  hot  water  until  the  filtrate  shows 
only  a  slight  acid  reaction." 

"An  excess  of  Ca^C^H^O^"  is  changed  to  "an  excess  of  a  saturated  solution  of 
calcium  acetate."  In  the  sentence  "This  precipitate  is  dissolved  in  a  niiuiinuni  of 
hydrochloric  acid,  washed  with  hot  water,"  the  words  "  filtered  and  tlie  filter"  are 
introduced  between  "acid"  and  "washed." 

Determination  of  tartaric  acid  by  modified  Berthelot-Fleury  method:  The  method 
in  the  bulletin  contains  an  erro "  in  stating  in  the  second  line  "and  one-fifth  of  the 
mixture,  10  cc,  is  taken."  This  is  changed  to  "  and  to  one-fifth  of  the  volume,  cor- 
responding to  10  cc.  of  wine." 

A  second  method  for  determining  the  tartaric  acid  in  the  filtrate  from  the  potas- 
sium bitartrate  is  given. 

Coloring  matters. — Methods  are  described  for  fuchsin,  orseille,  and  sodium  rosani- 
line  sulphonate.  The  bulletin  says  in  the  last  case,  by  shaking  wines  before  and 
after  saturation  with  ammonia.  Kayser's  method  states  to  acidify  with  acetic  acid 
and  extract  with  amyl  alcohol. 

Ash. — The  method  is  changed  to  read  "The  residue  from  the  direct  extract  deter- 
mination is  incinerated,  etc." 

Sulphuric  acid. — The  amount  of  wine  to  be  used  in  this  method  is  stated. 
■  Calcium  and  magnesium. — This  method  is  changed  in  the  manner  of  treating  the 
ash.     Instead  of  fusing  with  sodium  hydrate  and  potassium  nitrate,  it  is  dissolved 
in  hydrochloric  acid.     The  method  of  determining  these  constituents  is  given  more 
fully. 

Phosphoric  acid. — Stated  as  a  separate  paragraph,  the  amount  of  wine  and  method 
of  treating  the  ash  being  described. 

Potash. — The  Kayser  method  is  described  in  full. 

Sulphurous  acid. — Iodine  solution  is  substituted  for  bromine  and  standard  sodium, 
Thiosulphate  solution  is  used  to  titrate  the  excess  of  iodin,  this  method  being 
quicker  than  the  Gravimetric  given  in  the  bulletin. 

Salicylic  acid. — A  method  for  detecting  this  preservative  is  given. 

Mr.  Tan  Slyke  thought  reference  to  the  couiuiittee  hardly  ueces- 
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sary,  as  no  member  of  it  was  likely  to  know  anything  about  it  as 
compared  with,  the  Secretary.  He  moved  that  the  report  and  methods, 
with  the  changes  in  phraseology  as  indicated  by  the  Secretary,  be 
accepted. 

Carried. 

Mr.  Huston.  It  seems  to  me  it  might  be  well  to  add  to  this  matter 
of  fermented  liquors  the  question  of  distilled  liquors.  It  is  not  a  simple 
matter  to  find  a  method  for  the  examination  of  distilled  liquors,  yet 
many  municipal  and  State  chemists  are  compelled  to  examine  distilled 
liquors.  I  suggest  that  the  field  be  widened  to  include  distilled  liquors, 
and  therefore  move  that  the  work  of  the  reporter  be  made  to  include 
fermented  and  distilled  liquors. 

Adopted. 

The  committees  on  method  for  potash  and  nitrogen  analysis  announced 
that  they  were  ready  to  report.  The  President  called  for  the  report  of 
the  committee  on  methods  for  determining  potash. 

Mr.  Wheeler.  The  committee  reports,  on  page  178,  that  section  4  be 
changed  in  such  a  way  that  the  heading  will  read,  "  Method  of  solution 
for  organic  compounds;"  the  last  line  be  changed  to  " Proceed  then  as 
in  the  Lindo-Gladding  or  Alternate  method ; "  and  that  the  whole  sec- 
tion be  transferred  to  page  179  immediately  preceding  the  word  "fac- 
tors." 

The  other  recommendation  is  in  the  fourth  line  from  the  top,  on  page 
179 :  "If  the  sample  has;"  at  this  point  insert  "over,"  and  strike  out  the 
words  "to  15." 

Mr.  Frear.  It  seems  to  me  that  the  committee  has  failed  to  under- 
stand the  instructions  of  the  association  in  reference  to  the  preparation 
of  a  separate  statement  of  the  method  for  solution  of  the  sample.  As 
I  understand  it,  it  was  made  mandatory  upon  the  committee  to  prepare 
a  simple  formula  and  not  the  recommendation  of  a  single  individual  of 
the  association.  Now,  while  the  difficulty  suggested  in  the  case  of 
section  1  is  obviated  by  the  method  the  committee  has  adopted,  it 
has  not  done  as  the  association  instructed  in  the  preparation  of  a  sep- 
arate statement  of  the  method  of  solution  which  will  answer  for  both 
methods. 

Mr.  Wheeler.  The  mover  of  the  motion  was  called  out  and  expressed 
himself  as  fully  in  accord  with  this  change,  because  otherwise  it  seemed 
that  the  whole  matter  of  potash  would  have  to  be  rewritten  and  made 
over,  and  that  was  something  it  seemed  unwise  to  do. 

Mr.  Frear.  I  still  believe  that  the  matter  will  be  presented  more 
logically  if  the  method  required  by  the  motion  is  followed.  I  do  not 
believe,  as  the  committee  seemed  to  infer,  that  it  would  require  any 
extensive  rewriting. 

Mr.  Boss  understood  that  the  committee  was  also  to  make  some 
provision  in  its  report  for  mixed  fertilizers  containing  potash  in  organic 
compounds. 


155 

The  President  liad  under  stood  that  the  matter  was  to  be  revised 
in  the  line  suggested  by  Mr.  Eoss. 

Mr.  Wheeler.  I  think  there  was  some  difference  of  opinion  in  the 
committee  itself.  The  result  as  reported  was  the  resolution  of  the  com- 
mittee, not  any  individual  opinion. 

The  question  was  put  and  the  report  adopted,  10  to  1. 

The  President.  If  you  desire  to  further  charge  the  committee  you 
can  do  so. 

Mr.  Finney  wanted  to  know  what  was  meant  by  "etc."  in  the  words 
"tobacco  stems,  cotton-seed  hulls,  etc."  Did  it  include  cotton-seed 
meal  ? 

Mr.  Wheeler,  called  upon  by  the  President  for  enlightenment. 
He  thought  an  organic  compound  was  something  produced  in  the  animal 
or  vegetable  economy. 

In  defense  of  the  report,  Mr.  Wheeler  added  that  a  number  of  chem- 
ists present  wanted  to  ignite  in  the  case  of  mixed  fertilizers  which  con- 
tained such  substances  and  others  who  did  not  want  to  ignite.  One 
party  wanted  the  committee  to  put  it  one  way,  the  other  in  another 
way. 

Mr.  Frear.  My  understanding  was  that  it  was  clearly  indicated 
this  morning  that  we  wanted  instructions  for  both — in  one  case  to  be 
clearly  indicated  as  total,  in  the  other  as  water-soluble  potash — simply 
in  the  preparation  of  the  sample.  It  is  obvious  we  can  not  use  the  same 
method  of  preparation  in  such  samples  as  these  and  get  the  same 
result  in  these  two  cases.  This  makes  all  the  more  emphatic  the  need 
for  separation  of  the  instructions  in  regard  to  the  preparation  of  solu- 
tions. 

Mr.  Payne  moved  a  reconsideration  of  the  previous  action  in  order 
to  decide  the  matter  one  way  or  the  other. 

The  President  did  not  think  reconsideration  was  required ;  his 
recollection  was  that  "  etc."  included  cotton-seed  meal.  If  we  want  a 
change  to  cover  the  total  potash  question  we  will  have  to  have  an  entirely 
different  arrangement  for  making  solutions. 

The  report  of  the  committee  on  methods  for  analyses  of  nitrogen  was 
called  for. 

Mr.  Bartlett's  first  recommendation  was  page  173,  paragraph  2, 
instead  of  "standard  ammonia"  put  "standard  alkali." 

Mr.  Huston.  Under  the  rules  of  this  association  the  rest  of  this  para- 
graph is  stricken  out.  The  rule  adopted  two  or  three  years  ago  says 
that  explanatory  insertions  are  to  be  carried  one  year  and  then  dropped. 

The  second  recommendation  was  on  page  174,  first  line  of  paragraph, 
"Manipulations"  chauge  0.8  gram  to  3  grams. 

Third  recommendation,  in  the  third  line  of  same  paragraph,  22  cc.  to 
be  changed  to  20  cc. 

Fourth  recommendation,  page  175,  change  the  word  "thoroughly" 
after  the  word  "shake"  in  the  third  line  to  "  until  thoroughly  mixed 
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with  acid."  The  punctuation  in  the  same  line  to  be  changed,  putting 
a  comma  after  "thoroughly,"  a  semicolon  after  ••  thiosulphate."  and  a 
comma  after  "  salicylic  acid"  in  the  fourth  line 

The  reporter  suggested  that  next  rear  the  method  presented  this  year 
by  Dr.  Fassbender,  for  determining  nitrogen  in  the  presence  of  nitrates, 
be  given  a  trial. 

Mr.  McDowell  thought  that  in  some  cases  0.7  gram  of  material 
might  be  found  too  much.  The  correction  of  typographical  errors,  he 
thought,  should  be  left  to  the  secretary. 

Mr.  de  Eoode.  Mr.  Huston  has  stated  that  it  is  the  custom  for  the 
explaining  portion  of  a  paragraph  to  be  dropped  out.  I  think  we  ought 
to  leave  in  u  one-tenth  normal  alkali  solution  *  *  *  is  recom- 
mended." 

Upon  motion  the  recommendation  was  adopted. 

In  discussing  the  second  recommendation,  Mr.  Huston  moved  that  in 
place  of  3  grams  the  number  3.5  grams  be  substituted  in  all  cases  where 
a  given  substance  is  taken. 

Mr.  Peter.  The  reason  why  1.4  was  taken  is  that  you  can  obtain 
correct  results  with  that  much  sodium  nitrate,  which  is  about  the  rich- 
est nitrate  likely  to  be  analyzed,  using  the  portions  of  the  reagents  here 
specified  j  but  if  you  take  larger  quantities  of  sodium  nitrate  you  will 
not  have  enough  reagents.  I  should  not  like  to  increase  these  quanti- 
ties without  some  rule  by  which  to  know  when  larger  quantities  are  to 
be  taken. 

Mr.  Huston's  amendment  was  voted  upon  and  adopted. 

The  third  and  fourth  recommendations  were  adopted  without  discus- 
sion. 

Some  discussion  arose  on  the  fifth  recommendation  as  to  whether  the 
addition  of  potassium  sulphate  in  the  G-unning  method  caused  foaming. 

Mr.  Baetlett  thought  not;  it  was  caused,  he  stated,  by  the  way 
the  heat  was  applied. 

Mr.  Eoss  said  that  several  German  chemists  reported  great  trouble 
from  foaming  where  excessive  quantities  of  potassium  sulphate  were 
used;  they  added  only  a  comparatively  small  quantity  at  first,  and 
then  gradually  the  full  amount  required. 

Upon  motion  the  recommendation  was  adopted. 

Mr.  Bartlett  stated  that  the  association  has  no  Official  method  for 
determining  nitric  nitrogen.  He  desired  that  the  reporter  for  next 
year  be  recommended  to  investigate  the  matter. 

Mr.  de  Eoode  moved  that  the  Tiemon-Schulze  method  be  printed  as 
a  provisional  method  until  finally  adopted. 

Mr.  Wixtox  moved  to  amend  that  by  having  the  Tiemon-Shulze 
method  printed  at  once  as  official. 

Mr.  Frear  moved  that  the  matter  be  referred  to  the  committee, 
which  was  carried. 

Mr.  Peter  moved  that  the  EuffLe  method  be  stricken  out  from  the 
methods  of  the  association. 
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Mr.  Frear  thought  it  desirable  to  retain  it  as  a  check  method. 
Mr.  Carpenter  had  had  very  satisfactory  results  with  the  Euffle 
method  and  disliked  to  see  it  stricken  out. 

The  matter  was  referred  to  the  committee  on  methods. 

The  president  then  called  for  the  report  of  the  committee  on  nomina- 
tions, which  was  as  follows: 

For  president,  H.  A.  Huston,  State  Chemist  of  Indiana. 

For  vice-president,  B.  B.  Boss,  State  Chemist  of  Alabama. 

For  secretary,  H.  W.  Wiley,  Chief  Chemist  of  IT.  S.  Department  of 
Agriculture. 

Additional  members  of  executive  committee:  E.  H.  Jenkins,  Chemist 
and  vice-Director  Connecticut  Experiment  Station;  F.  W.  Woll,  Assist- 
ant Chemist  Wisconsin  Experiment  Station. 

The  report  of  the  committee  was  adopted  and  the  secretary  instructed 
to  cast  the  vote  of  the  association  for  these  officers,  which  was  accord- 
ingly done. 

The  president  then  called  for  the  report  on  cattle  foods,  which  was 
read  by  Mr.  Patterson. 

REPORT  ON  THE  INVESTIGATION  OF  METHODS  FOR  THE  ANALYSIS  OF 

CATTLE  FOODS. 

By  H.  J.  Patterson. 

On  November  28,  1893,  circular  letters  were  sent  to  the  experiment  station  chem- 
ists and  others  likely  to  he  interested  in  the  analysis  of  cattle  foods,  asking  for  sug- 
gestions as  to  the  lines  of  investigation  best  to  be  conducted  during  this  year,  and 
soliciting  their  cooperation  in  the  work.  These  letters  brought  replies  from  twenty- 
three  chemists  Avho  were  willing  and  desired  to  take  part  in  the  investigations,  and 
many  of  them  gave  suggestions  as  to  the  lines  and  nature  of  inquiry  and  the  most 
important  points  needing  immediate  reform. 

All  the  suggestions  given  as  to  the  points  for  investigation  could  not  be  consid- 
ered, as  it  would  have  caused  too  much  work;  consequently,  only  three  points  of 
inquiry  (fat,  crude  fiber,  and  the  separation  and  direct  determination  of  the  nitro- 
gen-free extract  constituents),  which  seemed  of  importance  to  the  greater  number, 
were  selected  for  investigation,  and  the  methods  for  the  investigation  along  these 
lines  were  made  up  from  the  suggestions  received  from  the  different  chemists.  Xo 
one  chemist  was  asked  to  do  all  the  work  proposed,  but  only  that  part  which  was 
of  most  interest  to  him. 

The  greater  number  of  chemists  who  agreed  to  take  part  in  the  work  found  it 
impossible  to  do  so,  only  nine  chemists  reporting  the  results  of  work  done.  While 
we  all  know  that  the  demands  upon  the  time  of  the  station  chemists  are  in  most 
instances  exceedingly  varied  and  onerous,  yet  it  is  to  be  regretted  that  more  of  us 
can  not  take  x^art  in  this  work,  as  the  value  of  our  association  work  rests  to  a  very 
great  degree  in  the  number  included  in  the  averages.  While  all  of  us  have  many 
problems  confronting  us,  and  are  working  on  subjects  of  practical  interest  to  the 
farmer,  and  things  that  come  in  direct  touch  with  them  and  their  operations,  yet 
we  must  not  for  a  moment  think  that  the  study  of  methods  is  a  waste  of  time  and 
money  or  give  them  but  secondary  consideration. 

In  reference  to  cattle  foods,  the  improvement  of  our  methods  is  of  far  greater  value 
than  the  analysis  of  any  number  of  materials  by  our  present  methods.     If  we  are  to 
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grapple  intelligently  with  the  subject  of  feeding,  and  make  any  marked  advance  in 
our  knowledge  of  the  subject,  we  must  make  radical  changes  in  our  methods,  and 
prepare  to  soon  give  up  the  present  arbitrary  and  erroneous  classification  and 
division. 

With  these  considerations,  together  with  the  general  feeling  and  expression  of 
chemists  on  every  hand,  I  believe  it  is  full  time  to  concentrate  our  efforts  on  the  sep- 
aration and  determination  of  the  constituents  of  a  single  class  of  ingredients  rather 
than  expend  any  more  effort  on  perfecting  the  present  arbitrary  method  of  analysis 
of  cattle  foods. 

MOISTURE. 

The  moisture  was  not  determined  as  a  matter  of  investigation  of  methods,  but 
simply  to  serve  as  a  check  and  to  enable  the  results  of  the  other  determinations  to 
be  calculated  to  a  water-free  basis.  The  results  of  these  determinations  are  given 
here  as  a  matter  of  record. 

Moisture  determinations. 


Sample  1,       Sample  2. 
corn  stover.       wheat. 


Sample  3. 

cotton-seed 

meal. 


1 .  17.  S.  Department  of  Agriculture.  "W.  H.  Krug 

2.  Texas  station,  P.  S.  Tilson , 

3.  Massachusetts  station,  C.H.Jones 

4.  Xew  Jersey  station,  L.  A.  Yoorhees 

5.  Germany,  Dr.  Fassbender l 

6.  Maryland  station,  H.J. Patterson 

Average 

Greatest  variation  from  average 

Greatest  variation  from  average  in  per  cent 

Difference  between  highest  and  lowest 


Per  cent. 

Per  cent. 

Per  cent. 

6.85 

12.  64 

8.57 

21.38 

23.36 

22.  20 

6.48 

12.28 

8.38 

7.04 

12.96  : 

8.23 

2  5.  60 

211. 15 

27 

6.83 

12.21 

7.95 

6.80 

12.52 

8.28 

.32 

.44 

.33 

4.7 

3.5 

4 

.56 

.75 

.62 

1  Dried  for  3  hours.  2  Excluded  from  averages. 

The  above  results  of  moisture  determination  are  interesting  from  the  fact  that 
they  show  that  by  the  use  of  the  official  methods  the  results  are  remarkably  close,  and 
that  the  percentage  of  variation  from  the  average  is  growing  constantly  less  each 
year.  These  moisture  determinations  would  seem  to  indicate  that,  in  experienced 
hands  and  with  a  due  amount  of  care,  the  present  Official  method  for  the  determina- 
tion of  moisture  was  quite,  if  not  entirely,  satisfactory. 

ETHER  EXTRACT  (FAT). 

The  following  is  a  copy  of  the  instructions  sent  out  for  the  study  of  methods  for 
the  determination  of  fat  in  cattle  foods.  The  samples  to  be  used  were:  No.  1,  corn 
stover;  Xo.  2,  wheat  meal;  No.  3,  cotton-seed  meal. 

1.  The  Official  method. 

2.  Dry  the  sample  for  thirty-six  to  forty  hours  over  sulphuric  acid  in  a  vacuum  at 
a  temperature  of  65  to  70°  C,  and  extract  as  in  the  Official  method. 

3.  Proceed  as  in  the  Official  method,  except  using  the  petroleum  spirit  sent  out 
with  the  official  samples  instead  of  ether. 

Method  2  was  incorporated  at  the  suggestion  of  Dr.  Wiley,  and  as  his  letter 
expresses  the  value  and  reason  for  such  a  manner  of  procedure  so  clearly,  I  will 
quote  therefrom : 

"I  should  like  to  see  some  work  on  the  determination  of  moisture  by  drying  for 
three  or  four  days  over  sulphuric  acid,  or  other  water-absorbing  material,  at  a  tern- 
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perature  not  exceeding  60  or  70°  C,  and  practically  in  a  vacuum.  My  impression  is 
that  it  is  not  so  much  the  drying  in  air  as  it  is  the  high  temperature  which  causes  the 
insolubility  of  the  glycerids  when  subjected  to  the  action  of  ether  or  petroleum. 

"I  think  one  of  the  great  efforts  which  should  be  made  by  our  association  is  to 
make  the  methods  of  analysis  as  simple  as  possible.  If  drying  at  a  low  temperature, 
for  instance,  in  the  circumstances  mentioned  will  take  out  all  the  moisture  and  not 
affect  the  solubility  of  the  glycerides,  it  would  be  a  simpler  way  of  doing  it  than  by 
drying  in  hydrogen." 

None  of  the  reports  gave  results  with  method  two.  My  own  results  with  this 
method,  as  will  be  seen  by  the  following  table,  agree  very  closely  with  those  by  the 
Official  methods,  both  for  fat  and  moisture.  The  samples,  during  the  long  drying, 
blackened  on  the  surface  considerably,  but  I  believe  this  would  be  obviated  by  heat- 
ing either  a  shorter  time  or  at  a  lower  temperature. 

The  results  as  given  in  the  table  for  fat  determinations  show  that  there  has  been 
no  improvement  in  the  closeness  with  which  different  analyses  work  in  determining 
fat.  The  average  results  with  ether  and  petroleum  agree  very  well.  The  results  by 
petroleum  extract  in  the  case  of  the  corn  stover  (sample  No.  1)  are  markedly  close 
and  would  seem  to  indicate  that  for  such  substances  the  petroleum  would  be  prefer- 
able. 

These  results,  as  a  whole,  show  that  before  any  definite  change  from  our  present 
method  can  be  recommended  further  tests  of  these  points  must  be  made. 

Fat  determinations. 

[Results  calculated  water- free.] 


Sample  JSTo.  1. 


Ether. 


Petro- 
leum. 


Sample  ~No.  2. 


»*--lssr 


Sample  Xo.  3. 


Ether. 


Petro- 
leum. 


1.  Texas  station,  P.  S.  Tilson 

2.  New  Jersey  station,  L.  A.  Voorhees...- 

3.  Massachusetts  station,  C.H.Jones 

4.  Maryland  station,  H.J.Patterson 

5.  IT.  S.  Department  of  Agriculture,  "W.  H.  Kru< 

6.  Germany,  Dr.  Fassbender - 


Averages 

Greatest  variation  from  average 

Greatest  variation  from  average  in  per  cent. 
Difference  between  the  highest  and  lowest  . 


Per  ct. 
13.02 
1.60 
1.78 
1.58 
2.01 
1.56 


Per  ct. 


1.17 

1.35 
1.38 


Per  ct. 
2.72 
2.29 
2.45 
2.19 
2.57 
2.18 


Per  ct. 


2.16 
2.82 
2.00 


Per  ct. 

13.49 

13.30 

13.59 

13.09 

13.59 

12.98 

1.71 

.30 

17.  50 

.45 


J.  30 

.13 

10.00 

.21 


Extraction  without  drying. 

Maryland  station,  H.  J.  Patterson 2. 41 

Drying  in  a  vacuum  at  65°  to  70°  for  forty  hours 
be/ore  extraction. 

Maryland  station,  H.J.Patterson i      1.55 

Moisture  lost  in  drying  in  the  vacuum  over  sulphu- 
ric acid  at  65°  to  70°  C.  for  forty  hours. 

Maryland  station,  H.  J.  Patterson 


6.30 


2.40  i        2.33       13.34 

I 

.36 

2.70 

.61 


13.78 


.32 

.49 

13.30 

21.00 

.54 

.82 

2.42 

Per  ct. 

13.01 
13.86 
12.86 


13.24 

.62 
4.60 
1.00 


2.11 


13.02 

I 


,2n 


1  Excludes  from  averages. 


CRUDE    FIBER. 


1.  Test  Official  methods,  using  1£  per  cent  H2S04  and  NaOH  solution,  using  sam- 
ples Nos.  1,  2,  and  3. 
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2.  Test  Official  method,  using  2£  per  cent  H-2S04  and  NaOH  solutions,  using  sam- 
ples, Nos.  1,  2,  and  3.  The  reason  for  using  all  the  samples  is  to  try  and  determine  if 
the  ingredients,  not  starch,  are  not  as  likely  to  protect  the  fiber  and  be  as  hard  to  dis- 
solve as  the  starch  is . 

3.  Take  2  grams  substance;  place  in  a  strong  flask;  add  200  cc.  of  boiling  1  per 
cent  HCL  Cork  the  flask  tightly  and  place  in  a  water  bath  heated  to  95  to  98°  C, 
and  maintain  at  this  temperature  for  two  hours;  filter,  wash,  and  then  bring  back 
into  the  flask  with  200  cc.  boiling  1  per  cent  Na.2CO:3.  Cork  tightly,  and  place  in  the 
water  bath  at  95  to  98°,  and  maintain  this  temperature  for  two  hours.  Filter,  wash, 
and  proceed  as  in  the  Official  method.  In  placing  the  bottles  in  the  bath  be  sure 
the  level  of  the  water  in  the  bath  is  above  the  level  of  the  liquid  in  the  bottles. 
Shake  the  bottle  every  ten  minutes  during  digestion. 

Note. — In  all  cases  test  for  the  presence  of  starch  and  pentosans,  and  determine 
the  amount  of  nitrogen  remaining. 
The  samples  used  were  the  same  as  used  in  the  fat  determination. 

Crude  filer  determinations. 

[Results  calculated  water-free.] 


Sample  1. 


Sample  2. 


Sample  3. 


1.  U.  S.  Department  of  Ag-  Per  ct.  !  Per  ct. 

rieulture,  W.  H.  Krug.  J  35. 42  I     32.  95 

2. "Texas.  P.  S.  Tilson i    33.43  I 

3.  New  Hampshire,  F.  D. 

Fuller 31.74       29.33 

4.  Germany,  Dr.  Fassben- 

der 36.70  j 

5.  Scotland,  Dr.  Aitken....  34.36       30.90 

6.  Maryland,  H.J.  Patter- 

son |     37.56  l     34.72 

7.  Wisconsin,  F.  W.  Woll.  33.69  j     31.07 


Per  ct. 
39.32 


38.  72 


35.95 


w 


=1S 


Per  ct. 

2.37 
2.11 

2.13 

2.67 
2.46 


-ocajrj 


-  -~         S  BO 

^     &&*     L~i^     ^=;^ 


Per  c«.    Per  ct.    Per  ct.    Per  ct.  '  Per  c«. 


2.01 

2.86 

1.75 

3.25 

2.04 

3.10 

Averages  

Greatest  variation  from  av- 
erage  

Greatest  variation  in  per 
cent 

Difference  between  highest 
and  lowest 


34.70 
2.96 
8.5 
5.82 


31.79 
2.93 
9.2 
5.39 


50.  33         2.  29 


35.23 


,36 


2.02 
1.89 


3.54 
2.67 


4.34 

3.99 

4.08 

3.99 

3.23 

2.87 

4.78 

5.02 

4.11 

3.55 

7.40 

4.10 

3.87 

5.83 

3.73 

3.29 

7.69 

37.30  |       2.34  i      1.94         3.08,       4. 05         3.68 


2.07 

5.5 

4.09 


.33 
14.1 
.56 


19 

.78 

.32 

8 

25.3 

7.8 

29 

■  87 

.61 

39 


5.96 
1.88 

10.06       31.3 
.70         3.61 


Crude  fiber  by  method  3,  W.  H.  Krug,  analyst. 


Flask 
open. 

Flask 
closed. 

Per  cent.    Per  cent. 

Samplel 36.84           39.32 

Sample  2 3.18             2.86 

Samples 5.52  j          4.08 
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The  results  of  the  crude  fiber  determinations  are  fully  up  to  the  standard,  and  on 
the  whole  may  be  regarded  as  an  improvement,  but  yet  they  are  far  from  being  sat- 
isfactory. 

The  results  do  not  show  any  real  reason  for  the  use  of  the  two  different  strengths 
of  solutions  as  indicated  in  the  Official  method,  and  there  is  nothing  whatever  that 
can  be  used  as  a  guide  and  tell  when  to  use  one  strength  or  when  to  use  the  other. 
Consequently  the  decision  must  be  an  arbitrary  one,  suiting  the  caprice  or  conve- 
nience of  the  analyst. 

The  results  of  this  year's  work,  on  the  whole,  seems  to  favor  the  1J  per  cent  solu- 
tion as  being  most  uniform,  and  coupling  with  this  the  fact  that  all  the  starch  seems 
to  be  dissolved  by  the  1£  per  cent  solution,  and  also  the  fact  that  tliis  is  the  strength 
most  universally  used  and  the  strength  with  which  the  greater  number  of  fodder 
analyses  have  been  made,  I  would  therefore  recommend  that  the  association  method 
authorize  only  one  strength  of  solution  for  crude  fiber  determinations,  and  that  as. 
far  as  we  know  the  1£  per  cent  solution  would  seem  to  answer  our  purpose  best. 

The  results  with  method  (3),  though  not  agreeing  very  well  among  themselves  and 
not  at  all  with  the  others,  yet  I  think  they  are  encouraging  in  that  they  indicate 
that  the  imitation  of  the  solution  and  processes  of  animal  digestion,  and  that  the 
use  of  a  fixed  temperature  in  closed  vessels  rather  than  the  uncertain  temperatures 
and  strength  of  solutions  obtained  in  boiling  in  open  vessels,  is  a  very  fruitful  field 
for  investigation  along  the  line  of  crude  fiber  determinations.  I  therefore  commend 
this  phase  of  the  question  to  the  association  and  the  next  reporter. 

NITROGEN-FREE   EXTRACT. 

In  response  to  the  very  general  demand  and  numerous  suggestions  from  members 
of  the  association  a  schedule  was  made  for  work  along  the  line  of  the  separation  of 
the  substances  which  go  to  make  up  the  nitrogen-free  extractive  materials  and  for 
their  direct  determination. 

Appreciating  the  fact  that  the  majority  of  agricultural  chemists  want,  and  will 
have,  simplicity  in  their  everyday  methods,  and  also  the  fact  that  many  of  us  do  not 
have  much  money  to  expend  for  apparatus  that  would  not  be  useful  unless  it  could  be 
or  was  to  be  used  m  the  Official  methods,  the  tentative  schedule  outlined  for  the 
nitrogen- free  extract  work  was  not  made  to  conform  in  all  cases  to  the  latest  meth- 
ods and  the  methods  which  have  given  indications  as  being  the  most  accurate.  In 
a  few  instances  the  methods  outlined  were  made  to  conform  with  the  methods 
already  used  in  the  investigations  which  some  of  our  experiment  stations  have  car- 
ried on.  These  are  the  reasons  which  backed  and  caused  the  adoption  of  the 
schedule  for  this  work  which  was  sent  out.  The  work  outlined  considered  the  dex- 
trose, the  sucrose,  the  starch,  the  dextrin,  and  the  pentosans. 

In  starting  in  upon  this  line  of  inquiry  it  was  not  expected  that  much  would 
come  of  it  the  first  year ;  or,  in  fact,  that  we  would  be  able  to  definitely  narrow  this 
general  dumping  ground  in  the  least  by  a  single  year's  work.  Yet  it  was  hoped  that 
starting  this  work  officially  would  excite  some  individual  work  along  the  line  and 
>e  fruitful  enough  to  at  least  give  indication  of  how  to  proceed  by  another  year. 

This  much,  I  think,  can  be  truthfully  said  to  have  been  accomplished,  for  I  have 
now  in  my  possession  a  paper  to  be  read  to  you  upon  the  determination  of  starch  in 
feeding  stuffs;  and  the  results  of  the  association  work,  though  small  in  amount,  I 
believe  will  give  fruitful  indications  for  future  work. 

Only  four  of  us  found  time  to  do  any  work  on  the  nitrogen-free  extract  question, 
tnd  that  was  confined  in  most  instances  to  a  single  sample.  Consequently  there  is 
lot  sufficient  data  to  make  an  intelligent  discussion  of  the  subject,  or  upon  which  to 
lake  any  definite  recommendations  to  the  association  to  give  its  time  to  a  discus- 
sion of  the  question ;  yet  the  results  are  valuable,  and  give  good  indications  as  to  how 
to  proceed  in  our  future  work.  It  will  probably  be  interesting  in  this  connection 
for  the  association  to  know  that  the  results  obtained  so  far,  while  not  as  good  as 
5556— No.  43 11 
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desired,  yet  are  fully  as  good  and  in  some  instances  better  than  the  first  work  of  the 
association  on  butter,  reverted  phosphoric  acid,  moisture,  fat,  or  crude  fiber.  I 
therefore  recommend  that  the  association  refer  this  matter  with  the  data  of  this  year 
to  tbe  next  reporter,  with  the  request  that  this  subject  be  given  first  place  and  made 
the  most  important  point  for  the  next  year's  investigations. 

ANALYSES   OF   CATTLE   FOODS  BY  DR.    STROHMER.1 

The  three  samples  of  cattle  foods  sent  by  the  reporter  were  analyzed  by  Dr.  Fried- 
rich  Strohmer  with  the  following  results.  The  cane  sugar,  invert  sugar,  starch, 
dextrin,  and  crude  fiber  were  determined  by  the  methods  forwarded  with  the  sam- 


Besults. 


Cane  sugar 

Invert  sugar 

Dextrin  determined  by  precipitation  -with  ammoniacal  lead  acetate 

Dextrin  by  method  (2) 

Starch  

Indigestible  fiber  by  1J  per  cent  sulphuric  acid  and  soda  lye 

Indigestible  fiber  by  2 J  per  cent  sulphuric  acid  and  soda  lye 

Indigestible  fiber  by  10  per  cent  hydrochloric  acid 


Sample 
No.  1. 


1.92 

1.84 

1.86 

1.51 

3.07 

3.87 

4.12 

3.50 

15.64 

15.90 

37.42 

37.58 

31.03 

30.85 

30.80 


Sample      Sample 
No.  2.         No.  3. 


3.21 

3.30 

.54 

.65 

8.04 

10.05 

9.15 

9.96 

50.30 

50.10 

2.57 

2.45 

2.12 

2.03 

1.95 


1.73 

1.84 

.00 

.00 

6.44 

5.18 

5.80 

5.45 

.00 

.00 

7.35 

7.49 

5.97 

5.90 

5.60 


Dr.  Strohmer  says,  in  speaking  of  the  above  results : 

"In  respect  of  the  methods  used  for  cattle  food  analysis  we  must  express  our  judg- 
ment that  they  are  in  no  sense  simple,  and  also  the  agreement  of  the  results,  in  spite 
of  the  duplicate  analyses  carried  out  at  the  same  time  and  in  the  same  manner  with 
the  greatest  care,  is  not  satisfactory." 

The  President.  If  there  is  no  discussion  of  the  report  it  will  be 
referred  to  the  committee  in  the  regular  way.  Any  further  papers  are 
now  in  order. 

Mr.  Patterson  then  read  a  paper  by  Mr.  Stone,  of  Purdue  University, 
and  Mr.  Krug  a  short  paper  on  cattle  foods. 

A  COMPABISON  OF  METHODS  FOB  TEE  DETERMINATION  OF  STABCH. 

By  W.  E.  Stone. 

There  is  no  longer  much  doubt  among  chemists  that,  in  food  analysis,  the  present 
practice  of  classifying  a  large  number  of  widely  varying  substances  under  the  head 
of  nonnitrogenous  extract  matter  as  an  homogenous  material  is  wholly  erroneous 
and  misleading.  The  variety  of  substances  covered  by  this  term  is  well  known,  and 
while  it  is  granted  that  they  are  mainly  of  carbohydrate  nature,  it  is  equally  clear 
that,  so  far  as  food  valuation  is  concerned,  there  should  be  some  degree  of  diflferentia- 


1  These  analyses  came  too  late  for  incorporation  in  the  report  of  Mr.  Patterson. 
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tion  between  sugars,  starches,  gums,  and  the  more  or  less  soluble  forms  of  cellu- 
lose. 

The  position  of  the  pentosans  in  this  class  of  bodies  has  been  pointed  out  in  its 
different  aspects  by  myself  and  others  at  intervals  during  the  past  four  or  five  years. 
It  has  been  shown  that  these  bodies  form  a  distinct  constituent  of  the  nonnitrogenous- 
extract  matter  to  a  greater  or  less  degree  in  all  fodder  articles ;  that  under  present 
analytical  methods  their  individuality  as  food  constituents  is  wholly  merged  into 
that  of  the  more  valued  carbohydrates;  some  light  has  been  thrown  upon  their 
digestibility,  and  analytical  methods  of  a  fair  degree  of  accuracy  have  been  devised 
for  their  estimation  in  the  presence  of  other  similar  bodies. 

Mention  is  made  of  this  instance  here  to  show  that  really  some  progress  has  been 
made,  and  that,  too,  within  a  short  time  in  our  knowledge  of  what  until  recently 
has  been  an  obscure  constituent  of  the  nonnitrogenous-extract  matter. 

The  object  of  this  present  paper  is  to  call  attention  along  the  same  line  to  certain 
proposed  methods  for  the  quantitative  estimation  of  probably  the  most  important 
of  these  bodies,  viz,  starch.  At  first  thought  it  may  appear  that  the  existing  methods 
for  the  determination  of  starch  are  sufficiently  satisfactory  and  accurate;  and  this 
is  doubtless  true  so  far  as  starch  alone  is  concerned.  But  it  must  be  remembered 
that  starch  almost  always  occurs  in  connection  with  other  soluble  nonnitrogenous 
matters,  under  which  conditions  its  estimation  becomes  quite  another  matter  and 
constitutes  exactly  the  question  under  discussion.  The  pentosans  or  gums  are  doubt- 
less the  most  common  of  these  accompanying  substances  and  unfortunately  for  the 
analyst  behave  toward  many  analytical  methods  precisely  like  starch.  Hence,  a 
result  which  is  interpreted  to  mean  starch  by  a  strict  adherence  to  method  may  be 
due  in  a  very  large  degree  to  other  substances.  For  example,  brewers'  grains  which, 
from  the  very  process  through  which  they  have  passed,  contain  little  or  no  starch, 
will,  by  the  ordinary  method  of  inversion  and  titration,  be  credited  with  a  large 
amount  of  starch.  Again,  hay  or  straw  yield  considerable  amounts  of  reducing 
sugars  on  inversion,  although  they  contain  a  minimum  of  starch  or  even  none  at  all. 
In  both  these  cases  the  results  are  due  to  the  inversion  of  insoluble  gums  which  are 
present  in  large  quantities. 

With  these  facts  in  mind  it  is  apparent  that  a  food  analysis  should  give  some 
information  with  regard  to  the  relative  amounts  of  these  different  substances  present, 
and  should  include  determinations  of  the  pentosans,  sugars,  and  starches  separately. 

In  this  connection  the  inquiry  arises  as  to  how  accurately  it  is  possible  to  deter- 
mine these  bodies  as  they  occur  in  connection  with  each  other  in  the  ordinary 
feeding  stuffs  by  current  and  accepted  methods.  As  regards  the  pentosans  and 
sugars,  the  state  of  our  knowledge  seems  far  more  satisfactory  than  in  the  case  of 
the  starches,  in  proof  of  which  proposition  the  following  data  are  offered. 

Five  methods  of  starch  determination  have  been  compared  upon  a  variety  of 
materials.  Four  of  the  methods  involve  the  inversion  of  the  starch  and  the  esti- 
mation of  the  sugar  thus  formed  by  Volumetric  or  Optical  methods ;  the  fourth 
method  is  based  upon  a  combination  of  the  starch  with  one  of  the  alkaline  earths. 
Following  are  the  detaiis  of  the  different  methods : 

1.  Inversion  of  the  starch  with  hydrochloric  acid  and  titration  with  Fehling's 
solution.  Known  as  Sachsse's  method.  Three  to  5  grams  of  the  starch-bearing 
material  are  heated  in  a  water  bath  with  200  cc.  of  water  and  20  cc.  of  concen- 
trated acid,  during  three  hours ;  the  acid  is  neutralized  with  soda,  the  solution  filled 
to  500  cc.  and  titrated  with  Fehling's  solution  in  the  usual  manner. 

2.  Inversion  with  nitric  acid  and  polarization.  Proposed  by  Gruichard  (Bull.  d. 
1.  Soc.  Chim.  d.  Paris  (3),  7,  554).  Three  grams  of  the  material  are  heated  in  a 
water  bath  during  one  hour  with  100  cc.  of  10  per  cent  nitric  acid,  filled  to  200  cc. 
and  polarized.     The  readings  are  calculated  to  dextrose. 

3.  A  modification  of  the  preceding.  Three  grams  of  material  are  heated  in  the 
water  bath  with  100  cc.  of  a  saturated  solution  of  oxalic  acid  during  one  hour,  the 
object  being  to  bring  the  starch  into  solution.     The  liquid  is  cooled  and  filled  to 
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200  cc.  with  10  per  cent  nitric  acid,  filtered,  and  the  filtrate  heated  in  the  water  hath 
one  hour,  attached  to  an  inverted  condenser.  The  solution  is  then  polarized.  This 
method  is  preferahle  to  the  other  in  that  the  cellulose  and  other  insoluble  suhstances 
are  removed  from  the  influence  of  the  nitric  acid. 

4.  Inversion  of  the  starch  hy  salicylic  acid  and  polarization.  Proposed  hy  A. 
Baudry  (Zeit.  f.  Spiritus  Industrie,  15,  pp.  41  to 42).  A  normal  weight  (5.376  grams) 
is  adopted  for  the  Laurent  polariscope.  This  weight  or  some  multiple  of  it  is  placed 
in  a  200  cc.  flask  with  100  cc.  of  water  and  0.4  to  0.5  gram  of  salicylic  acid  and 
heated  in  a  water  hath  for  thirty  minutes;  fill  to  within  20  cc.  of  the  mark  with 
hot  water,  cool  rapidly,  clarify  hy  adding  a  few  drops  of  ammonia,  filter,  and  polar- 
ize in  a  400  mm.  tuhe.  The  readings  on  the  percentage  scale  indicate  percentages. 
In  our  practice  sodium  hydroxid  was  used  instead  of  ammonia  for  clarifying. 

5.  Precipitation  of  the  starch  from  the  condition  of  paste  hy  barium  hydroxid 
and  determination  of  the  excess  of  the  latter  hy  titration  with  a  standard  acid. 
Proposed  hy  A.  von  Ashoth  in  1887.  One  gram  of  the  material,  from  which  the  fat 
has  heen  extracted,  is  hoiled  with  water  to  convert  the  starch  into  a  paste;  25  cc.  of 
a  solution  of  harium  hydroxid  of  known  strength  is  run  in  and  the  whole  allowed 
to  cool;  then  add  100  cc.  of  85  per  cent  alcohol  and  fill  to  200  cc.  A  compound  of 
starch  is  formed  containing  19.1  per  cent  of  BaO,  which  is  precipitated  hy  the 
dilute  alchohol.  The  solution  is  filtered  and  the  excess  of  harium  hydroxid  is 
determined  hy  titrating  aliquot  portions  with  standardized  hydrochloric  acid,  using 
phenolphthalein  as  an  indicator. 

The  materials  to  which  these  methods  were  applied  included  eight  different  sam- 
ples, as  follows :  Pare  potato  starch,  wheat  hran,  wheat  middlings,  wheat  flour,  dried 
potatoes,  corn  meal,  hay,  cotton-seed  meal,  and  a  mixture  of  starch,  sugars,  and  dex- 
trin. Four  of  these  were  samples  sent  out  hy  the  reporter  on  feeding  stuffs  of  the 
Association  of  Official  Agricultural  Chemists.  Before  examination  the  samples  were 
extracted  with  water  and  ether  to  remove  soluhle  carbohydrates  and  fats. 

The  results  obtained  are  best  shown  by  tabulation,  as  follows : 


1.  Potato  starch 

2.  Dried  potato 

3.  Wheat  flour 

4.  Corn  meal 

5.  "WTieat  bran 

6.  Hay r..... 

7.  Wheat  middlings 

8.  Cotton-seed  meal. 

9.  Starch  mixture  . . 


Inversion 
by  HC1. 


Per  cent. 
85.75 
70.92 

73.24 

65.86 

5.48 

30.00 

4.15 

9.58 


Inversion 
by  HNOs. 


Per  cent. 
85.50 
69.79 
70.65 
66.81 
40.25 
19.10 
63.09 


21.00 


Solution  by 
oxalic  acid. 
Inversion 
by  HN03. 


Per  cent. 
85.75 
68.53 
65.29 
70.55 
38.68 
19.10 
60.24 


24. 


Inversion 

by  salicylic 

acid. 


Per  cent. 
85.47 


).38 


18.80 


Precipita- 
tion by 
Ba(OH)2. 


Per  cent. 
85.58 
64.25 
59.76 
62.11 
70.77 
66.47 
60.44 
54.65 
33.99 


From  a  survey  of  these  data  it  appears  that  any  of  the  methods  employed  give 
satisfactory  results  when  dealing  with  starch  alone.  It  is  important  to  recognize 
this  in  order  that  the  responsibility  for  the  discrepancies  in  connection  with  the 
other  materials  may  be  properly  placed  where  it  belongs,  viz,  that  the  variations 
are  due  to  the  complex  nature  of  the  materials  and  not  to  the  method.  Allowing  for 
moisture  and  cellulose,  the  starch  was  pure  and  each  method  gave  credit  for  the 
entire  amount  present.     Turning  to  the  other  materials,  the  following  is  to  be  noted : 

1.  Inversion  by  hydrochloric  acid.  The  starch  is  converted  into  dextrose,  and 
under  carefully  controlled  conditions  the  reaction  is  quantitative.  Wohl  has  shown 
that  a  very  small  quantity  of  acid  is  efficient  in  producing  complete  inversion. 
(Berichte  d.  D.  Chem.  Gesell.,  xxiii,  2084.)    According  to  Marcker,  the  method  of 
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Saclisse  here  employed  gives  low  results  owing  to  a  slight  destruction  of  dextrose  by 
long  heating  with  the  acid.  This  objection  does  not  appear  here  in  comparison 
with  the  other  methods.  There  is  undoubtedly  danger  in  the  other  extreme  in 
not  heating  long  enough.  The  samples  numbered  6,  7,  8,  and  9  were  treated 
according  to  the  directions  sent  out  by  the  Association  of  Official  Agricultural 
Chemists,  which  call  for  the  removal  of  heat  as  soon  as  the  starch-iodin  reaction  dis- 
appears. It  is  possible  that  under  these  conditions,  which  are  accomplished  in  a 
very  short  time,  an  appreciable  amount  of  starch  does  not  pass  beyond  the  dextrin 
stage,  and  escapes  detection  by  Fehling's  solution.  In  this  connection  it  is  noticeable 
that  the  samples,  Nos.  6,  7,  8  and  9,  treated  in  this  way  gave  lower  results  by  this 
than  by  the  other  methods. 

2.  The  methods  calling  for  the  use  of  nitric  acid  seem  unusually  destructive,  yet 
in  the  case  of  pure  starch  they  have  given  results  fairly  comparable  with  the  others. 
As  originally  proposed  by  the  author,  it  was  feared  that  the  cellulose  would  be 
attacked,  and  the  use  of  oxalic  acid  as  in  the  third  method  was  proposed.  This  pro- 
vides for  the  solution  and  removal  of  the  starch  by  a  comparatively  mild  reagent, 
and  this  solution  is  then  inverted  by  the  nitric  acid  apart  from  the  accompanying 
constituents  of  the  material.  The  method  has  a  certain  advantage  of  ease  and  ra- 
pidity; the  solutions  obtained  for  polarization  are  also  beautifully  clear,  and  admit 
of  accurate  readings.  The  effect  of  the  direct  action  of  the  acid  in  the  second 
method  is  not  so  marked  as  might  be  expected.  In  the  case  of  cotton-seed  meal  the 
solutions  were  distinctly  levorotatory,  and  no  attempt  was  made  to  calculate  to 
starch  or  dextrose. 

4.  Both  salicylic  and  benzoic  acids  completely  dissolve  starch;  the  solutions  have 
a  righthanded  polarization  and  the  degree  of  rotation  is  directly  proportional  to 
the  amount  of  starch  present.  The  method  was  originally  proposed  for  the  valua- 
tion of  commercial  starches,  and  with  such  materials  is  fairly  accurate.  With  feed- 
ing stuffs,  however,  the  resulting  solutions  are  frequently  too  highly  colored  and 
opaque  to  admit  of  examination  in  the  polariscope.  The  method  is  therefore  of  very 
limited  application. 

5.  The  use  of  barium  hydroxid  as  a  means  of  combining  and  precipitating  starch 
from  solution  has  attractive  features  and  has  been  both  highly  praised  and  severely 
criticised.  It  necessitates  the  previous  removal  of  all  oils  from  the  material.  In 
our  hands  the  results  obtained  have  been  somewhat  erratic. 

One  fact  is  apparent  in  connection  with  the  above  data.  If  we  leave  out  of  con- 
sideration the  pure  starch  sample,  the  results  are  more  or  less  discordant  and  in 
some  cases  quite  unexplainable.  For  instance,  the  hay  and  cotton-seed  meal,  when 
boiled  with  water,  do  not  give  the  iodin  reaction  for  starch,  yet  each  of  these  special 
methods  for  the  determination  of  starch  credit  them  with  from  4  to  60  per  cent  of 
the  same.  Even  fifteen  minutes'  warming  with  very  dilute  hydrochloric  acid  gives  an 
appreciable  amount  of  what  we  are  bound  to  interpret  as  starch.  This  brings  us  to 
the  inevitable  conclusion  that  other  bodies  than  starch  are  present  and  respond 
toward  each  of  these  reactions  in  the  same  way  as  starch  does.  We  know,  more- 
over, that  the  pentosans  are  such  bodies,  and  that  they  are  invariably  present  to  a 
greater  or  less  degree  in  materials  of  the  kind  under  examination. 

In  order  to  obtain  some  experimental  data  bearing  upon  the  subject,  portions  of 
an  isolated  sample  of  pentosans  were  subjected  to  each  of  the  methods  under  dis- 
cussion. The  material  was,  properly  speaking,  xylan,  since  on  inversion  it  yields 
only  xylose.  It  was  obtained  from  wheat  straw  by  boiling  the  same  with  lime 
water  and  precipitating  the  xylan  with  alcohol.  It  possessed  as  high  a  grade  of 
purity  as  has  thus  far  been  attainable  in  the  preparation  of  these  materials.  It  was 
free  from  any  other  form  of  carbohydrate,  and  contained  about  6  per  cent  of  ash 
materials. 

One  gram  of  xylan  heated  for  thirty  minutes  with  50  cc.  of  water  and  4  cc.  of  strong 
hydrochloric  acid  was  entirely  dissolved.     The  solution  was  neutralized  and  made 
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up  to  100  cc.  Of  this,  6.7  cc.  were  required  to  reduce  the  copper  from  10  cc.  of 
Fehling's  solution,  a  result  equivalent  to  67.16  per  cent  of  starch. 

One  gram  of  xylan  was  heated  with  50  cc.  of  10  per  cent  nitric  acid  for  one  hour  and 
became  completely  dissolved.  The  solution  was  made  up  to  100  cc.  and  polarized. 
The  reading  was  equivalent  to  that  produced  by  44.73  per  cent  of  starch. 

One  gram  of  xylan  was  treated  with  50  cc.  of  a  concentrated  solution  of  oxalic 
acid  for  one  hour,  by  which  it  became  completely  dissolved.  Made  up  to  100  cc.  with 
10  per  cent  nitric  acid  and  heated  another  hour,  the  polariscope  readings  were  the 
same  as  in  the  previous  case,  equivalent  to  44.73  per  cent  starch. 

The  salicylic-acid  method  was  not  applicable. 

One  gram  of  xylan  was  boiled  with  30  cc.  of  water,  25  cc.  of  barium  hydroxid 
solution  was  added,  and  afterwards  35  cc.  of  85  per  cent  alcohol,  and  the  whole  made 
up  to  100  cc.  with  water.  Upon  titrating  the  excess  of  barium  hydroxid,  an  equiv- 
alent of  47.48  per  cent  of  starch  was  indicated. 

These  results  show  conclusively  that  the  pentosau  which  is  most  characteristic  of 
feeding  stuffs,  and  which  has  been  shown  to  occur  in  all  such  materials,  behaves 
toward  the  reagents  named  in  precisely  the  same  manner  as  starch,  and  in  a  no  less 
marked  degree.  The  conclusion  is  unavoidable  that  none  of  the  methods  for 
determining  starch,  based  upon  the  above  principles,  can  be  employed  with  any 
degree  of  accuracy  upon  grains  or  forage  plants  or  any  materials  where  the  presence 
of  these  pentosans  is  probable. 

The  most  hopeful  way  of  avoiding  these  difficulties  would  seem  to  be  some  method 
of  bringing  the  starch  into  solution  and  removing  it  from  its  accompanying  carbo- 
hydrates without  any  corresponding  influence  upon  them.  One  method  seems  to 
offer  this  advantage,  viz,  the  application  of  diastase  or  malt  infusion  to  the  starch  con- 
taining material.  This  method  is  recommended  for  use  among  the  European  experi- 
ment stations ;  it  has  been  shown  to  yield  accurate  results  with  pure  starch  and  can  be 
objected  to,  if  at  all,  only  on  account  of  length  of  time  required  and  the  difficulty  of 
always  having  the  proper  preparation  of  diastase  or  malt  infusion  at  hand.  These 
are,  however,  minor  objections  in  the  light  of  greater  accuracy  secured.  The  general 
features  of  the  method  are  as  follows:  The  weighed  material  is  boiled  with  water 
(most  effectively  under  pressure)  to  convert  the  starch  into  a  paste ;  after  cooling  to 
65°  C.  a  small  quantity  of  malt  infusion  is  added  and  the  temperature  maintained  at  60° 
to  65c  for  one-half  hour.  The  starch  reaction  having  disappeared  the  solution  may 
be  filtered  off,  washing  the  residue  thoroughly,  the  filtrate  warmed  with  a  few  cubic 
centimeters  of  acid  to  complete  the  conversion  into  dextrose  and  finally  neutralized, 
made  up  to  definite  volume  and  titrated.  It  remains  to  be  seen  what  the  effect  of 
this  process  may  be  upon  the  pentosans  or  other  similar  bodies,  concerning  which 
there  are  few  data  at  hand.  I  have  made  some  preliminary  tests  which  indicate 
that  these  bodies  are  not  affected  by  diastase.  One  gram  of  the  xylan  already  men- 
tioned after  boiling  with  water  received  10  cc.  of  a  fairly  strong  infusion  of 
malt  and  was  kept  at  65°  C.  for  one-half  hour.  At  the  same  time  a  sample  of 
starch  was  boiled  to  a  paste  and  treated  with  the  malt  infusion  in  the  same  way. 
The  starch  reaction  disappeared  and  the  solution  reduced  Fehling's  solution  strongly, 
but  the  xylan  did  not  change  the  Fehling  solution  in  the  least  nor  did  it  appear  to 
have  been  altered. 

It  seems,  therefore,  that  in  this  last  method  the  difficulties  presented  by  the  more 
common  methods  are  to  be  avoided,  and  with  this  end  in  view  it  is  recommended  to 
the  attention  of  those  interested  in  the  solution  of  this  important  problem. 

I  am  indebted  to  Mr.  D.  B.  Hoffman  for  assistance  in  the  preparation  of  a  portion 
of  the  analytical  data  here  presented. 
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AN  ATTEMPT  TO  ANALYZE  A  MIXTURE  OF DEXTRIN,  STARCH,  DEXTROSE 
SUCROSE,  AND  GUM  ARABIC. 

By  W.  H.  Krug. 

The  Association  of  Official  Agricultural  Chemists'  reporter  on  feeding  stuffs  this 
year  sent  out  a  sample  composed  of  the  above  substances,  and  designed  to  represent 
in  a  certain  measure  the  nitrogen-free  extract  of  a  fodder.  The  nitrogen-free  extract 
has  hitherto  been  always  estimated  by  difference,  and  has  always  been  the  dumping 
ground  for  a  class  of  constituents  whose  estimation  was  either  impossible  under  the 
circumstances  or  had  not  yet  been  attempted.  Naturally,  methods  which  are  prac- 
ticable when  a  mixture  of  pure  carbohydrates  is  to  be  analyzed  are  not  necessarily 
applicable  to  a  nitrogen-free  extract,  which  may  contain  a  number  of  other  substances 
whose  presence  tends  to  vitiate  results.  Among  those  may  be  numbered  pectin,  the 
tannins,  coloring  matter,  glucosides,  etc.  Nevertheless  it  was  hoped  that  the  analy- 
sis of  such  a  mixture  might  lead  to  some  definite  conclusions  or  might  at  least  stimu- 
late other  chemists  so  that  this  subject,  which  has  been  avoided  so  long  and  so  care- 
fully, might  be  attacked  in  the  proper  manner. 

Accompanying  this  sample  were  a  number  of  methods  which  will  be  found  in  Mr. 
Patterson's  report.  A  perusal  of  the  methods  submitted  showed  certain  points  where 
they  might  lead  to  erroneous  results.  The  following  objections  were  the  most  impor- 
tant, the  numbers  corresponding  to  those  of  the  methods : 

1.  Sugars  and  dextrin. — It  was  found  impossible  to  satisfactorily  filter  off  the  starch 
unless  some  way  of  entangling  it  was  employed.  For  this  I  used  alumina  cream  with 
good  success.  When  the  starch  is  subsequently  inverted  with  hydrochloric  acid  and 
this  solution  neutralized  with  sodium  carbonate,  the  aluminum  is  all  precipitated  and 
can  be  filtered  off  so  that  it  exerts  no  influence  on  the  subsequent  reduction  of  the 
copper  solution. 

2.  Cane  sugar. — The  solution  in  this  case  contains  not  only  dextrose  and  sucrose, 
but  also  all  the  dextrin  and  gum  arabic,  both  of  which  are  at  least  partially  con- 
verted into  substances  capable  of  reducing  Fehling's  solution  when  treated  with 
hydrochloric  acid. 

3.  Dextrin. — Ammoniacal  lead  acetate  will  here  precipitate  not  only  the  dextrin  but 
likewise  the  gum  arabic  and  probably  some  if  not  all  of  the  dextrose  and  sucrose. 

The  same  objection  applies  to  the  second  method  given  for  dextrin.  Precipitation 
with  alcohol  is  one  of  the  ways  of  detecting  gum  arabic  in  wines. 

I  concluded  to  try  the  following  scheme,  which  promised  to  give  all  the  constit- 
uents but  the  dextrin.  If  no  other  foreign  substance  was  present  this  may  be 
estimated  by  difference. 

I. -GENERAL    SEPARATION    OE    CONSTITUENTS. 

1.  Weigh  out  2.5  grams  of  the  substance  and  digest  one  hour  at  room  temperature 
with  50  cc.  of  water,  stirring  frequently.  Add  a  few  cubic  centimeters  of  alumina 
cream;  filter  and  wash  with  cold  water  until  the  filtrate  amounts  to  100  cc.  Ees- 
idue  contains  the  starch. 

2.  To  the  filtrate  add  2  cc.  of  basic  lead  acetate  solution  ;  stir  and  filter  into  a  250 
cc.  flask,  washing  until  the  filtrate  amounts  to  240  cc.  Precipitate  is  the  lead  com- 
pound of  gum  arabic. 

3.  Make  the  filtrate  up  to  the  mark  with  saturated  solution  of  sodium  sulphate; 
shake  and  filter.  The  filtrate  contains  the  dextrose,  sucrose,  and  dextrin,  100  cc, 
being  equivalent  to  one  gram  of  substance. 
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IL-ESTIMATION   OF   CONSTITUENTS. 

1.  Starch — a.  The  starch  was  inverted  iu  a  flask  by  the  method  proposed  by  the 
reporter. 

b.  The  starch  was  determined  by  Miircker's  method.  This  can  be  found  in  Marcker, 
Handbuch  der  Spiritusfabrikation,  fifth  edition,  page  93,  and  is  as  follows: 

The  starch  is  gelatinized  with  50  cc.  of  water  in  the  metal  cup  accompanying  the 
autoclave.  It  is  then  cooled  to  70°  C.  and  treated  for  twenty  minutes  at  this  tem- 
perature with  5  cc.  of  malt  extract  (100  grams  malt  to  1,000  cc.  of  20  per  cent  alco- 
hol). Five  cubic  centimeters  of  1  per  cent  tartaric  acid  are  then  added,  the  cup 
covered,  placed  in  the  autoclave  and  kept  there  for  one-half  hour  under  a  pressure  of  3 
atmospheres.  After  cooling  it  is  again  digested  at  70°  C.  for  twenty  minutes  with 
5  cc.  of  malt  extract,  then  washed  into  a  250  cc.  flask,  made  up  to  the  mark  after 
cooling  and  filtered.  Two  hundred  cubic  centimeters  are  then  inverted  for  two 
hours  with  15  cc.  hydrochloric  acid,  sp.  gr.  1.125.  The  acid  is  neutralized  with 
sodium  carbonate,  the  solution  made  up  to  500  cc,  filtered,  and  50  cc.  used  for  each 
reduction. 

The  above  proportions  and  dilutions  have  to  be  varied  with  the  starch  present  in 
the  substance  under  analysis. 

2.  Gum  arable. — The  lead  precipitate  containing  the  gum  arabic  was  placed  in  a 
flask  with  100  cc.  of  12  per  cent  hydrochloric  and  distilled  in  the  manner  prescribed 
by  Tollens  and  de  Chalmot  until  no  more  furfurol  came  over.  In  an  aliquot  por- 
tion of  the  distillate  which  was  neutralized,  acidified  with  acetic  acid  and  made  up 
to  1  liter,  the  furfurol  was  estimated  gravimetrically  by  precipitation  with  phenyl- 
hydrazin  acetate.  From  the  weight  of  furfurolhydrazon  obtained  the  gum  arabic 
was  calculated  in  the  usual  manner. 

3.  Dextrose  and  sucrose. — The  dextrose  was  determined  in  the  final  filtrate  by  direct 
reduction.     The  sucrose  was  estimated  by  the  following  method : 

One  hundred  cubic  centimeters  of  the  solution  were  placed  into  a  200  cc.  flask  and 
treated  in  a  water  bath  at  55°  C.  for  five  hours  with  5  cc.  of  yeast  liquor  (one  cake 
of  Fleischmann's  compressed  yeast  to  50  cc.  of  water).  The  yeast  was  then  killed 
by  boiling,  the  solution  cooled,  made  up  to  the  mark  with  a  few  cubic  centimeters 
of  alumina  cream,  filtered,  and  the  total  reduction  determined  in  the  filtrate.  The 
increase  in  copper  reduced  was  due  to  the  invert  sugar  formed,  and  from  this  the 
sucrose  was  calculated. 

For  comparison  with  the  other  analysts  the  sucrose  was  also  determined  by  invest- 
ing with  hydrochloric  acid,  as  suggested  in  the  methods  submitted. 

The  copper  reductions  were  made  by  three  methods,  viz :  For  dextrose  direct,  the 
old  gravimetric  Fehling  method  given  in  Allen's  Commercial  Organic  Analysis  (vol. 
1,  p.  227),  and  Allihn's  gravimetric  method,  given  in  Bulletin  38  (Proceedings  of  the 
Association  of  Official  Agricultural  Chemists,  p.  185).  For  the  invert-sugar  deter- 
mination necessary  to  arrive  at  the  sucrose  present  it  was  found  necessary  to  use  the 
Meissl  method  given  in  Wein,  Zuckertabellen,  page  13.  The  solution  used  was 
of  such  a  dilution  that  the  table  given  on  page  183,  Bulletin  30,  did  not  apply.  To 
use  Meissl's  method  an  extra  determination  of  the  direct  reducing  power  of  the  solu- 
tion, i.  e.,  before  inversion,  was  rendered  necessary.  The  method  is,  in  short,  as 
follows: 

Reagents. — Copper  solution :  34.639  grams  per  500  cc.  Alkaline  tartrate  solution : 
173  grams  Rochelle  salt  and  100  cc.  of  a  sodium  hydrate  solution  containing  516 
grams  of  the  base  per  liter. 

Use  25  cc.  copper  solution,  25  cc.  alkaline  and  tartrate  solution,  25  cc.  of  the  inverted 
solution,  and  make  up  to  100  cc.  with  water.     Boil  two  minutes. 

The  following  results  were  obtained  by  these  methods : 
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I.  STARCH. 


Inversion  with  HC1. 

Marcker 
method. 

Fehling. 

Allihn. 

Per  cent. 
18. 143 
18.  234 
18. 102 

Per  cent. 
17.  360 
J.7.  220 

Per  cent' 
16.49 
16.27 
16.52 
16,42 

Means :  18. 159 

17.  290 

16.  428 

II.  DEXTROSE. 


Allihn   method. 

Fehling 

gravimetric 

method. 

Per  cent. 

11.38 
11.48 
11.56 

Per  cent. 
11.  741 
11.  707 
11.  741 

Mean:  11.473 

11.729 

III.  CANE  SUGAR. 


(a)  By  inversion  with 
yeast. 

(6)ByHCl 
inversion. 

Fehling.        Meissl. 

Meissl. 

i 
Per  cent.       Per  cent. 

8. 243              11.  40 

Per  cent. 
20.43. 

TV.  GUM  ARABIC. 


By  Tollens-de 
Chalmot  method. 


Per  cent. 
5.  931 
5.904 
5.823 


Mean :  5.  886 


Constituents. 


RfiSUME\ 


Fehling 
methoof. 


Allihn  method. 


Starch  by 
HC1  inver- 
sion. 

Starch  by 
HC1  inver- 
sion. 

Starch  by 
Marcker 
method. 

Sucrose  bv 
H CI  inver- 
sion. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

18. 159 

17.290 

16.  428 

16.  428 

11.  729 

11.  473 

11.473 

11.473 

8.  243 

11.  400 

11. 400 

20. 430 

5.886 

5.886 

5.886 

5.886 

Starch  

Dextrose  . . . 

Sucrose 

Gum  arabic 
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There  is  one  drawback  to  the  above  method,  namely,  both  the  difficulty  with 
which  the  precipitates  are  washed,  the  limited  washing  allowed,  so  as  to  not  make 
the  resulting  nitrates  too  dilute,  as  they  will  not  safely  bear  evaporation,  and  the 
difficulty  with  which  such  colloidal  bodies  as  gum  arabic  or  dextrin  are  washed 
out  of  precipitates.  It  seems  highly  probable,  therefore,  that  most  of  the  above 
results  are  too  low,  especially  the  gum  arabic.  The  slight  reducing  power  of  the 
dextrine  in  the  last  solution  had  to  be  neglected,  as  there  was  no  way  of  avoiding 
it.  It  therefore  enters  into  the  result  for  dextrose,  but  is  so  slight  as  not  to  mate- 
rially affect  it.  The  figure  for  gum  arabic  seems  low.  There  is  a  probability  that 
the  gum  used  by  the  reporter  was  adulterated,  and  it  would  seem  important  to 
obtain  a  figure  with  the  material  itself. 

The  reference  coinmittee  reported  as  follows  on  the  recommendations 
of  the  reporter  on  cattle  foods : 

1.  That  in  crude  fiber  determinations  there  be  no  further  division  of  the  classes  of 
substances  rich  and  poor  in  starch  and  that  one  strength  of  solutions  be  used  for  all 
classes. 

2.  That  the  Official  method  designate  1J  per  cent  acid  and  1£  per  cent  alkali  as  the 
strength  solutions  for  crude  fiber  determinations  for  all  classes  of  substances  and 
that  the  2\  per  cent  solutions  be  stricken  out. 

3.  We  recommend  that  the  study  of  methods  for  separation  and  determination  of 
the  nitrogen-free  extract  constituents  be  made  the  special  order  for  next  year's  work 

of  the  association. 

4.  That  closed  digestion  and  the  imitation  of  animal  processes  in  crude  fiber  deter- 
mination be  made  a  point  for  special  study  by  the  next  reporter. 

The  report  was  approved  and  adopted  by  the  association. 
The  following  communications  from  foreign  chemists  taking  part  in 
the  work  in  cattle  foods  were  presented : 

RESULTS    ON   OFFICIAL    SAMPLES  AND   DESCRIPTIONS    OF   METHODS 

EMPLOYED. 

By  Dr.  Fassbender. 

DETERMINATION    OF   NITROGEN   IN   FEEDING    STUFFS. 

Place  1  gram  substance  in  a  Kjeldahl  flask  of  150  to  180  cc.  capacity,  add  20  cc.  of 
concentrated  sulphuric  acid,  about  0.7  gram  of  mercuric  oxid  and  a  piece  of  paraffin 
the  size  of  a  pea.  After  the  acid  has  thoroughly  wetted  the  substance,  warm,  at 
first  gently,  then  more  strongly,  to  strong  ebullition,  continuing  until  the  contents 
of  the  flask  become  white.  Allow  to  cool,  dilute,  and  wash  into  a  distillation  flask. 
Add  60  cc.  of  a  caustic-soda  solution  containing  potassium  sulphid  and  distill  into 
titrated  sulphuric  acid.  To  avoid  bumping  a  little  zinc  dust  is  added.  Tne  soda 
solution  is  prepared  by  adding  350  grams  of  potassium  sulphid  dissolved  in  2  liters 
of  water  to  11.5  liters  of  caustic-soda  solution  of  1.375  sp.  gr. 

Results  obtained  on  samples  sent. 


Nitrogen.    Albuminoids 


Feeding  stuff  No.  1 
Feeding  stuff  No.  2 
Feeding  stuff  No.  3 


Per  cent. 

Per  cent. 

0.868 

5.43 

.868 

5.43 

1.600 

10.00 

1.550 

9.69 

7.240 

45.25 

7.240 

45.25 
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DETERMINATION   OF   WATER   AND   FAT   IN   FODDERS. 

Place  2  grams  substance  in  a  weighed  porcelain  crucible,  dry  three  hours  at  100°  and 
weigh.  Transfer  the  dry  substance  to  a  capsule  made  of  fat-free  filter  paper,  tightly 
closed  at  the  bottom,  and  extract  five  hours  in  a  Soxhlet  extraction  apparatus  with 
ether  free  from  alcohol  and  water.  Evaporate  off  the  ether  and  dry  for  three  hours 
at  100°.  In  the  case  of  material  containing  drying  oils,  the  drying  of  the  substance 
as  well  as  that  of  the  fat  must  be  done  in  a  current  of  hydrogen. 


Feeding  stuff  No.  1 
Feeding  stuff  No.  2 
Feeding  stuff  No.  3 


Loss. 


Gram. 
0. 1124 
.1116 
.2240 
.2220 
.1400 
.1400 


Water. 


Per  cent. 
5.62 
5.58 
11.20 
11.10 
7.00 
7.00 


Fat. 


Gram. 
0. 0298 
.0294 
.0382 
.0394 
.2416 

.    .2410 


Fat. 


Per  cent. 
1.49 
1.47 
1.91 
1.97 
12.08 
12.05 


ASH   IN   FEEDING   STUFFS. 

A  platinum  crucible  is  half  filled  with  quartz  sand,  ignited,  cooled  in  desiccator 
and  weighed.  Two  grams  of  substance  are  placed  in  this,  mixed  with  the  sand,  and 
the  crucible  ignited.    After  complete  combustion  the  crucible  is  cooled  and  weighed. 


Feeding  stuff  No.  1 
Feeding  stuff  No.  2 
Feeding  stuff  No.  3 


Ash. 

Ash. 

Gram. 

Per  cent. 

0. 1126 

5.63 

.1072 

5.36 

.0360 

1.80 

.0364 

1.82 

.1336 

6.68 

.1344 

6.72 

CELLULOSE  IN  FEEDING  STUFFS. 

Place  2  grams  of  material,  from  which  the  fat  has  been  extracted,  in  a  porcelain 
dish  and  cover  with  50  cc.  of  5.  5  per  cent  sulphuric  acid  and  150  cc.  of  water.  Boil  for 
one-half  hour  over  wire  gauze,  occasionally  adding  water  to  replace  that  which  evap- 
orates. Filter,  and  wash  the  residue  back  into  the  dish  and  boil  up  with  water.  Once 
more  filter  and  then  wash  the  residue  back  into  the  dish.  Add  50  cc.  of  5.  5  per  cent 
solution  of  caustic  soda  and  150  cc.  of  water.  Boil  one-half  hour  over  wire  gauze, 
replacing  evaporated  water  from  time  to  time.  Filter,  return  to  dish,  and  boil  up 
with  fresh  water,  repeating  this  operation  a  second  time.  Wash  the  fiber  on  the 
filter  several  times  with  hot  water,  extract  with  alcohol  and  ether,  and  place  in  the 
drying  bath  for  some  time.  Transfer  to  a  platinum  crucible.  Dry  to  constant 
weight,  weigh,  burn,  weigh  and  deduct  the  ash  from  the  total  obtained. 


Feeding  stuff  No.  1 
Feeding  stuff  No.  2 
Feeding  stuff  No.  I 


Crude 
fiber. 

Crude 
fiber. 

Gram. 

Per  cent. 

0.  6879 

34.40 

.6981 

34.91 

.0441 

2.21 

.0510 

2.55 

.0920 

4.60 

.0970 

4.85 
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THE  DETERMINATION  OF  FIBER  IN  SCOTLAND— OFFICIAL  SAMPLES. 

By  A.  P.  Aitkek. 
H.  W.  Wiley: 

Dear  Sir  :  Great  pressure  of  work  has  prevented  my  overtaking  more  than  the 
crude-fiber  section  of  the  analytical  work  proposed  in  your  letter  of  25th  April. 
The  samples  ouly  arrived  on  21st  May. 

Annexed  is  the  record  of  24  analyses  in  8  sets  of  3  each. 

Sets  Nos.  1.  2,  and  3  were  done  in  exact  accordance  with  the  instructions  sent  me. 
The  others  were  done  by  various  modifications  of  my  own  method,  with  the  object 
of  finding  which  modification  brought  out  results  most  nearly  resembling  the  Amer- 
ican Official  methods. 

lam  accustomed  to  using  method  No.  8  in  analyzing  feeding  stuffs. 

The  apparatus  I  use  is  simpler  and  has  some  advantages  over  that  described  by 
you. 

The  material  (usually  1  gram)  is  put  into  a  beaker  of  about  150  cc.  capacity  and 
100  cc.  of  the  acid  or  alkali  is  added ;  the  beaker  is  then  covered  with  a  watch  glass 
and  let  into  a  steam  bath,  along  with  other  five,  it  may  be.  The  bath  is  simply  a 
long  rectangular  box  of  copper  with  a  movable  lid.  Water  is  admitted  to  a  gutter 
about  li  inches  deep  in  the  bottom  of  the  bath,  and  it  is  supplied  at  a  constant 
level  from  a  cistern  attached  to  it. 

The  water  in  the  gutter  is  kept  boiling  by  means  of  a  row  of  gas  jets.  The  box  is 
therefore  full  of  steam  and  the  contents  of  the  beakers  at  100°  C,  but  not  boiled. 
There  is  therefore  no  frothing,  and  the  beakers  need  no  attention  whatever.  Any 
advantage  that  may  accrue  from  boiling  may  be  attained  by  prolonging  the  time 
during  which  the  beakers  are  immersed  in  the  bath.  Beakers  are  otherwise  more 
convenient  than  flasks ;  the  material  is  easily  washed  out  of  them.  1  find  also  that 
the  physical  condition  of  the  fiber  exposed  in  that  way  is  such  as  to  permit  of  its 
being  filtered  and  washed  more  rapidly  than  after  boiling. 

My  assistant,  Mr.  George  Burns,  undertook  the  practical  work  of  these  analyses, 
and  I  can  guaranty  their  accuracy. 

Woody-fiber  determinations,  by  A.  P.  AitTcen. 


Samples. 


II. 

ct. 

Per  ct. 

36 

2.46 

90 

2.04 

95 

3.10 

45 

2.65 

10 

2.30 

60 

2.70 

70 

2.15 

32 

2.10 

III. 


1.  American  Official  method:  Per 

Tso.  1, 1£  per  cent  H2S04one-half  hour;  1J  per  cent  NaOH  one-half  hour.  34. 

2.  No.  2,  2\  per  cent  H2S04  one-half  hour;    2|  per  cent  NaOH one-half  hour.  30. ! 

3.  American  method,  No.  3,  1  per  cent  HC1  two  hours;  1  per  cent  Na2C03 

two  hours 35. 

4.  Own  method,  modified : 

1£  per  cent  H2S04  one-half  hour ;  1\  per  cent  NaOH  one-half  hour 35. 

5.  2|  per  cent  H2S04  one-half  hour ;  2£  per  cent  NaOH  one-half  hour ;  31. 

6.  2£  per  cent  H2S04  one-half  hour ;  1£  per  cent  NaOH  one  hour 31, 

7.  2£  per  cent  H2S04  one  hour;  1 J  per  cent  NaOH  two  hours '  27 

8.  Own  method,  5  per  cent  H2S04  one  hour ;  2|  per  cent  NaOH  two  hours 26 


Perct. 
4.11 
3.55 

7.40 

4.65 
4.10 
4.20 
3.60 
3.25 


No  starch  was  found  in  any  of  the  crude  fibers,  and  only  in  the  case  of  No.  3  (I  and 
III)  was  there  any  albuminoid  matter,  but  the  quantity  was  too  small  to  be  regarded, 
viz,  0.03  to  0.05  grams  nitrogen. 

No  further  papers  offering  on  cattle  foods,  the  President  named  as 
committee  on  revision  of  statements  of  methods  of  analysis,  to  report 
next  year,  Messrs.  Yan  Slyke,  de  Eoode,  and  Bigelow. 
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The  next  business  was  the  reading  of  the  report  on  dairy  products, 
which,  by  agreement,  was  postponed  until  the  following  morning. 

Mr.  Kilgore  offered  an  amendment  to  the  constitution,  suggested  by 
Mr.  Battle,  which  was  read  by  the  Secretary,  as  follows : 

No  changes  shall  be  made  in  the  methods  of  fertilizer  analyses  until  an  oppor- 
tunity shall  have  been  given  to  all  institutions  exercising  official  fertilizer  control 
to  test  the  proposed  changes. 

This,  after  discussion,  was  referred  by  the  President  to  a  committee, 
consisting  of  Messrs.  Wiley,  Eoss,  and  Winton,  for  report. 
The  association  then  adjourned  until  the  next  morning. 


THIRD  ID  AY. 
SATURDAY— MORNING  SESSION. 

The  President  called  the  association  to  order  at  9:30  a.  m.  Reports 
of  committees  were  called  for. 

Mr.  Wheeler.  I  think  Dr.  Peter  had  the  record  of  the  committee, 
but  the  report  of  the  committee  of  five  is  on  the  work  by  Mr,  Patterson 
and  on  two  matters  referred  to  the  committee  yesterday.  In  the  absence 
of  Dr.  Peter  we  will  report  on  the  two  matters  referred  especially,  aud 
Mr.  Patterson  has  the  matter  pertaining  to  his  recommendations. 

In  the  matter  of  striking  out  the  Buffle  method  and  in  regard  to  the 
Tiemann-Schultze  process,  the  committee  reported  as  follows : 

The  committee  of  five  recommended  that  the  Ruffle  method  be  retained  as  one  of 
the  official  methods.  The  committee  also  recommended  that  the  Tieniann-Schultze 
method  for  the  determination  of  nitrogen  in  nitrates  be  adopted  as  a  provisional 
method  and  not  as  an  official  one,  until  the  method  has  been  tested  by  the  associ- 
ation. 

Adopted. 

Mr.  Patterson.  In  the  matter  of  cattle  foods,  the  only  recommenda- 
tion made  was  that  in  section  2,  page  191,  in  feeding  stuffs  rich  in 
starch,  the  association  strike  out  the  use  of  the  2.5  per  cent  solution, 
leaving  only  one  strength  to  be  used.  This  was  equivalent  to  striking 
out  the  whole  section.  It  was  also  suggested  that  the  reporter  be 
instructed  to  further  investigate  the  subject  of  the  imitation  of  the 
processes  of  animal  digestion  in  determining  crude  fiber. 

Mr.  Huston  asked,  if  the  whole  of  section  2  were  stricken  out, 
whether  it  would  not  also  be  well  to  strike  out  the  portion  in  italics  of 
section  1,  page  190,  "in  feeding  stuffs  poor  in  starch?" 

Mr.  Lindsey  objected,  on  the  ground  that  he  did  not  like  so  much 
haste  in  changes  of  methods. 

Mr.  Woll.  The  reporter  of  last  year  had  this  subject  under  consid- 
eration, and  came  to  the  same  conclusion,  that  there  was  no  ground  for 
division  of  the  methods  in  case  of  the  poor  in  starch  and  rich  in  starch. 
No  work  has  been  done  by  the  association  that  shows  that  there  is  any 
real  cause  for  a  separation  of  the  methods. 

The  recommendation  was  adopted. 

An  amendment  was  offered  by  Mr.  Frear,  including  Mr.  Huston's  sug- 
gestion, to  strike  out  the  words  in  italics  in  section  1.    Adopted. 

The  Secretary.  The  committee  on  amendment  to  the  constitution 
is  ready  to  report.  The  committee  has  considered  the  recommendation 
by  Mr.  Battle,  and  recommends  its  adoption  with  an  amendment  insert- 
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ing  except  by  "unanimous  consent"  after  " analyses."  The  committee 
recommends  the  adoption  of  this  amendment. 

The  committee  is  of  the  opinion  that  all  radical  changes  in  methods 
should  go  for  at  least  one  year  to  the  institutions  interested  in  them 
before  official  adoption  by  the  association;  and  by  inserting  this  little 
amendment  it  is  hoped  the  clause  in  the  constitution  will  be  flexible 
enough  to  permit  unimportant  changes,  while  it  will  prevent  radical 
changes  until  due  opportunity  has  been  had  for  their  proper  consider- 
ation. 

Moved  and  seconded  that  the  report  of  the  committee  be  adopted. 

Carried. 

The  President.  The  question  now  is  upon  the  adoption  of  the 
amendment.  I  will  read  the  section  of  the  constitution  in  reference  to 
this  point: 

Only  such  chemists  as  are  connected  with  institutions  exercising  official  fertilizer 
control  shall  vote  on  question  involving  methods  of  analyzing  fertilizers. 

Mr.  Tan  Slyke.  This  amendment  would  practically  include  only 
official  chemists. 

Mr.  McDonnell.  I  think  I  would  rather  see  this  amendment  say 
"official  chemists"  than  "institutions."  They  are  the  ones  to  act  in 
the  matter. 

After  some  further  discussion  Mr.  Yan  Slyke  moved  that  the  amend- 
ment be  amended  so  as  to  read  "official  chemists  having  charge  of 
fertilizer  work"  instead  of  "institutions." 

This  was  adopted. 

The  President.  The  question  now  is  upon  the  adoption  of  the 
amendment  to  the  constitution.  Will  the  secretary  read  the  amend- 
ment as  amended? 

The  Secretary : 

No  changes  shall  be  made  in  the  methods  of  fertilizer  analyses  except  by  unani- 
mous consent,  until  an  opportunity  shall  have  been  given  all  official  chemists  having 
charge  of  fertilizer  "work  to  test  the  proposed  changes. 

Mr.  Patterson  wished  to  know  if,  after  the  opportunity  to  consider 
had  been  given,  the  usual  vote  could  decide  to  make  a  change.  He 
thought  if  the  amendment  was  not  flexible  enough  to  allow  that,  no 
change  could  be  made  in  the  fertilizer  analyses. 

The  President.  After  the  opportunity  has  been  given,  as  I  under- 
stand it,  the  regular  method  of  procedure  is  in  order.  Before  a  change 
can  be  made  it  has  to  be  submitted  to  these  various  chemists. 

Mr.  Patterson.  Then  before  you  can  even  change  the  number  of 
cubic  centimeters,  you  have  to  refer  it  back  to  these  institutions.  The 
rule  seems  ironclad. 

Mr.  Wheeler  pointed  out  that  the  change  made  by  the  committee 
provides  for  all  Mr.  Patterson  objected  to.  It  allows  unimportant 
changes  to  be  made,  provided  there  is  no  objection. 

Mr.  Lindsey  did  not  believe  in  the  amendment  at  all.  He  thought 
the  association  was  working  all  right  as  it  was. 
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The  question  being  called  for,  the  secretary  ascertained  that  there 
were  fourteen  official  chemists  present  entitled  to  vote.  Mne  voted 
for,  and  four  against  the  amendment.  It  was  pointed  out  that  nine  to 
fourteen  is  not  a  two-thirds  vote,  which  the  President  remedied  by 
stating  that  he  would  vote  for  the  amendment. 

By  this  vote  it  was  carried. 

Mr.  Kilgore  moved,  in  reference  to  the  vote  of  yesterday  on  phos- 
phoric acid,  that  on  page  170,  second  line,  second  paragraph,  total 
phosphoric  acid,  that  2.5  per  cent  ammonia  be  used,  so  as  to  be  uni- 
form. 

Carried. 

The  final  changes  in  potash  methods,  adopted  by  the  association,  are 
as  follows : 

CHANGES   IN    METHODS    FOR    POTASH    DETERMINATION,    ADOPTED    BY    THE    ASSOCIA- 
TION  OF   OFFICIAL  AGRICULTURAL   CHEMISTS,    AUGUST  24,    1894. 

On  page  178  of  the  proceedings  for  1893,  in  the  fifth  line  from  the  bottom,  omit ' e (4)" 
and  insert  "Method  of  solution  for  "  immediately  preceding  the  word  "Organic." 
On  the  same  page,  in  the  last  line  from  the  bottom,  omit  "(1)"  and  add  the  following: 
"The  Lindo-Gladding  or  Alternate  Method ;"  also  transfer  the  last  paragraph  on  page 
178  to  page  179,  immediately  preceding  "factors,"  and  change  the  heading  from  a 
subheading  to  a  general  one.  On  page  179,  in  the  first  line  from  the  top,  after  the 
words  "boil  for,"  insert  "30"  in  place  of  "10,"  and  insert  "300"  in  place  of  "200." 
On  the  same  page,  in  the  third  line  from  the  top,  insert  after  "sample  has"  the 
word  "over,"  and  omit  in  the  same  line  "to  15,"  and  also  "(kainit )."  In  the  fourth 
line  of  the  same  page  omit  "from  2  to  3,"  and  insert  in  its  place  "less  than  10." 

The  following  line  of  investigation  was  suggested  to  the  reporter  for  1895,  viz: 
Further  study  of  the  double  decomposition  resulting  in  the  treatment  of  KVPtClg 
with  the  ammonium  chlorid  wash  solution  which  is  used  in  the  Lindo-Gladding 
method. 

Also  further  comparative  tests  of  methods  in  the  presence  of  maximum  quantities 
of  impurities  in  form  of  sulphates. 

The  President  called  for  the  report  on  dairy  products. 

Mr.  Farrington  read  the  report,  and  also  reports  received  from 
Messrs.  Winton,  Spencer,  and  Van  Slyke  too  late  to  be  used  in  his 
work  of  this  year. 

REPORT  ON  DAIRY  PRODUCTS. 

The  1894  reporter  on  dairy  products  of  the  Association  of  Official  Agricultural 
Chemists  does  not  include  in  his  report  an  abstract  of  the  chemical  dairy  literature 
of  the  past  year,  as  it  is  available  to  all  the  chemists  of  the  association  and  can  be 
read  by  them  in  the  original  publications  as  soon  as  new  ideas  appear  in  the  vari- 
ous journals.  It  is  also  well  known  that  the  editor  of  the  department  of  dairying 
attempts  to  give  abstracts  of  current  literature  in  the  Experiment  Station  Record, 
which  publication  is  more  or  less  read  by  all  the  chemists  of  this  association. 

The  first  report  on  dairy  products  made  by  this  association  was  at  the  fourth 
annual  convention  in  1887,  by  H.  W.  Wiley.  Four  samples  were  sent  out  by  him  to 
members  of  the  association  for  analysis.  These  samples  were:  No.  1,  oleomargarin ; 
No.  2,  butterin;  No.  4,  butter;  No.  4,  Philadelphia  print  butter.  Results  of  analy- 
ses of  these  samples  were  received  from  eight  analysts.  A  summary  of  these  results 
is  given  in  the  following  table,  although  not  everyone  of  these  determinations  was 
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made  by  each,  analyst.     The  extreme  and 
analysts  on  each  sample  are  given : 


erage  results  obtained  by  the  eight 


Oleomargarin : 
Maximum 
Minimum . 
Average . . 

"Butterin : 

Maximum 
Minimum. 
Average . . 

Butter : 

Maximum 
Minimum . 
Average . . 

Print  butter : 
Maximum 
Minimum. 
Average . . . 


Specific 

gravity . 


9079 
9050 
9063 


.9050 

.9121 

.9086 
.9095 

.9137 
,9105 

,9115 


Melting- 
point. 


C°. 
33.6 
31.8 
32.4 

41.5 
33.3 
38.6 

36 

28.3 

33.4 

35.4 
26.6 
32.3 


Vol. acids; 

-jr         Soluble 
cc.-alk.    acid 


0.6 
.31 
.46 

.90 
.29 
.48 

13.43 
12.30 
12.83 

15.90 
14.31 
15.06 


Per  ct. 

0.22 
.21 
.215 

1.19 

.10 
.61 

5.56 
4.48 
5 

5.81 
5.73 
5.76 


Insolu-    Saponif.  I 

ble         equiv-      Water, 
acids.       alent. 


Per  ct. 
95.25 
91.26 

94.01 

96.13 
93.40 


90.09 
84.29 

87.21 

88.60 
83.37 


j  Per  ct. 
287.  2         7.  72 


275.8 
281.6 

288.7 

263 

282.1 

250.4 
241.2 
246.4 

250 

230.8 

244.5 


6.25 
6.80 

8.06 
6.60 
7.15 

11.06 
8.97 
10.22 

11.36 

8.21 

10.09 


Salt. 


Per  ct. 

2.18 
1.82 
2.05 

2.21 

1.88 
2.07 

5.11 
3.86 
4.58 
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Curd. 

Per  ct. 

1.48 
.34 
.83 

2.34 

.27 

1.12 

3.70 

.41 

1.73 

1.79 

.64 

1.15 


The  fifth  annual  convention,  1888,  H.  W.  Wiley,  reporter.  No  samples  were  sent 
to  members  for  analysis  The  report  consists  of  ua  brief  resume"  of  the  work  which 
has  been  done  during  the  year." 

The  sixth  annual  convention,  1889,  H.  W.  Wiley,  reporter.  Three  samples  were 
sent  out  for  analysis.  They  were:  No.  1,  oleomargarin;  No.  2,  butterin;  No.  3, 
butter.  Detailed  instructions  for  determining  the  melting  point,  specific  gravity, 
and  volatile  fatty  acids  were  sent  with  the  samples.  Reports  of  analyses  were  received 
from  22  analysts,  some  of  them  giving  minute  details  of  weighings,  preparation  of 
solutions,  reagents,  etc.  Leaving  out  the  results  of  six  analysts  on  specific  gravity, 
seven  on  melting  point,  and  eight  on  volatile  fatty  acids,  the  average  and  extreme 
results  obtained  by  the  22  analysts  on  these  3  samples  were  as  follows. 


Specific  gravity. 

Melting  point. 

C°. 

Volatile  acids  cc.  —  alk. 
10 

Oleo- 
marga- 
rin. 

Butter- 
in. 

Butter. 

Oleo- 
marga- 
rin. 

Butter- 
in. 

Butter. 

Oleo- 
marga- 
rin. 

Butter- 
in. 

Butter. 

0.  9009 
.8953 
.8972 

0. 8986 
.8949 
.8967 

0.  9030 

.8991 
.9006 

31.4 

27.8 
29.6 

36.6 
33.2 
35.17 

34.50 

32 
33.64 

1.48 
.42 

.87 

2.55 
1.11 
1.71 

29.58 

25.34 

27.65 

The  seventh  annual  convention,  1890,  E.H.Jenkins,  reporter.  The  reporter  sent 
out  one  sample  of  creamery  butter  with  instructions  for  the  determination  of  water, 
casein,  fat,  and  ash  (salt).  Eleven  analysts  sent  in  reports  of  analysis  of  this  sam- 
ple.    The  present  official  method  was  used  in  obtaining  these  results. 


Water. 

Casein. 

Fat. 

Asb. 

Per  cent. 
13.02 
12.64 
.12.  79 

Per  cent. 

1.95 

.88 

1.31 

Per  cent. 
81.90 
80.02 
80.99 

Per  cent. 
5.11 

4.58 

4.91 

178 


The  eighth  annual  convention,  W.  W.  Cooke,  reporter.     A.  sample  of  sweet  milk 
was  sent  to  each  of  10  analysts.     The  following  results  were  reported: 


Solids. 

Fat. 

Casein. 

Sugar. 

Ash. 

Maximum 

Per  cent. 
13.19 
12.91 
13.05 

Per  cent. 
4.07 
3.80 
3.91 

Per  cent. 
3.69 
3.12 
3.45 

Per  cent. 
5.27 
4.70 
4.92 

Per  cent. 
0.84 

Average 

.78 

These  results  were  obtained  by  the  use  of  several  methods.  The  solids  by  drying 
the  milk  at  100°  and  105°  C,  on  sand  and  on  asbestos;  the  fat  by  weighing  the  ether 
extract  from  the  milk  dried  on  paper,  sand,  and  asbestos,  and  also  by  the  Beimling, 
Parsons,  and  Babcock  volumetric  methods. 

One  sample  of  sour  buttermilk  was  also  sent  out  by  the  reporter  to  six  analysts. 
This  sour  milk  was  neutralized  with  ammonia  in  some  cases,  and  the  fat  determined 
both  gravimetrically  and  by  the  volumetric  methodb  of  measuring  the  fat.  A  sum- 
mary of  the  results  is  as  follows: 


Solids. 

Tat. 

9.97 

9.07 
9.98 

0.65 
.20 
.69 

The  ninth  annual  convention,  S.  M.  Baocock,  reporter — The  members  of  the  associa- 
tion were  requested  to  investigate  the  following  points : 

1.  Does  the  saponification  of  fats  by  means  of  glycerol  and  caustic  soda  as  pro- 
posed by  Leffmanand  Beam  give  identical  results  with  the  present  official  method? 

2.  Are  the  results  with  a  block-tin  and  glass  condenser  the  same? 

3.  Is  it  necessary  to  melt  the  free  fatty  acids  before  distillation? 

4.  Methods  of  cheese  analysis. 

No  samples  were  sent  out.  Results  of  investigations  were  received  from  five 
analysts.  These  results  are  briefly  summarized  as  follows :  O'Brien's  results  are  the 
average  of  five  trials.  Penny  made  twenty-six  determinations,  all  on  the  same  sam- 
ple of  butter,  including  eleven  estimations  of  volatile  acids  by  the  official  method 
and  fifteen  by  Leffman  and  Beam's  method.  A  glass  condenser  was  used  in  eleven 
determinations  and  a  block-tin  condenser  in  fifteen  determinations;  also  twenty- 
two  estimations  of  volatile  acids  with  previous  melting  of  fatty  acids,  and  four 
estimations  without  previous  melting  of  fatty  acids. 

Heilman's  results  were  from  three  samples  of  butter,  Bartlett's  from  six  butters, 
and  Babcock's  from  four  samples,  making  a  total  of  thirteen  samples,  on  which  a  com- 
parison was  made  of  the  Leffman  and  Beam  with  the  official  method  of  saponifying 
fats.  The  average  of  these  results  expressed  in  cubic  centimeters,  ^L  alkali,  is  as 
follows : 


Method. 

Condenser. 

Analyst. 

Official. 

Leffman 
and  Beam. 

Glass. 

Block  tin. 

O'Brien 

26.01 
28.69 
26.01 
29.40 
29.25 

24.01 

28.72 
25.35 
29.25 
27.82 

1 
i 

28.74 

28.68 

Bartlett 

28.72 

28.34 

27.87 

27.03 

28.73 

28.51 
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Dr.  Babcock  was  convinced  "'that  the  volatile  fatty  acids  act  upon  the  tin  con- 
densers and  are  partially  neutralized.  In  regard  to  the  necessity  of  melting  the  fatty 
acids  Lefore  distillation  the  work  is  not  conclusive,  as  only  two  trials  have  been 
reported." 

The  work  on  <meese  analysis  included  the  estimation  of  water  by  drying  over  sul- 
phuric acid  and  at  100°  C. ;  also  the  estimation  of  fat  in  these  dried  residues.  The 
average  results  by  the  different  analysts  are  grouped  together  in  the  following  table; 
they  include  the  analyses  of  28  samples  of  cheese : 


Water. 

Fat. 

Analyst. 

Dried  over 

H2S04 

Dried  at 
100°  c. 

Direct  extraction  of 
residue. 

Short's 
method. 

Babcock's 

Dried  over 

H2S04 

Dried  at 

ioo°  c. 

method. 

36.07 
35.67 
36.74 
32.86 
27.43 

37. 15 
36.89 
36.93 
33.96 

28.73 

32.50 

33.42 

33.95 
37.62 
39.39 

34.43 
37.  50 
39.72 

38.34 

39.49 

33.  75 

34.73 

35.86 

36.27 

The  tenth  annual  convention,  A.  L.  TTinton,  reporter. — The  special  subjects  investi- 
gated were — 

1.  Drying  of  cheese  and  ether  extract  in  air  and  in  hydrogen. 

2.  Determination  of  solids  and  fat  in  milk  by  drying  with  asbestos  in  a  perforated 
metal  cylinder. 

3.  Calculation  of  solids  in  milk  from  its  specific  gravity  and  per  cent  fat. 

No  samples  were  sent  out  by  the  reporter.  Results  of  investigations  were  received 
from  ten  analysts. 

1.  Drying  of  cheese  and  ether  extract  in  air  and  in  hydrogen. — The  results  obtained  by 
drying  cheese  and  ether  extract  at  100°  C.  in  air  as  compared  with  drying  in  hydro- 
gen, show  that  about  the  same  loss  in  weight  was  obtained  by  both  methods  of  dry- 
ing, although  in  some  samples  there  was  a  difference  of  about  0.5  per  cent,  and  in 
one  sample  of  2  per  cent.  These  were  the  results  obtained  on  a  total  of  9  samples 
of  cheese  as  reported  by  four  analysts  and  11  analyses  of  ether  extract  reported  by 
six  analysts. 

It  was  clearly  shown  that  when  cheese  is  dried  in  both  air  and  hydrogen  there  is 
a  gradual  loss  in  weight  even  when  some  samples  were  heated  forty  hours;  the  loss 
in  weight  continued  to  be  noticed,  although  the  greater  part  of  the  loss  takes  place 
in  the  first  four  hours  of  heating. 

The  reporter  recommended  that  the  determination  of  crude  protein  in  cheese 
should  be  made  by  subtracting  the  sum  of  the  water,  ash,  and  fat  from  100  instead 
of  multiplying  the  nitrogen  by  a  factor.  This  recommendation  was  made  because  of 
the  variety  of  nitrogenous  substances  in  cheese  and  the  consequent  inaccuracy  of 
any  one  factor  for  them  all. 

2.  Determination  of  solids  and  fat  in  milk  by  drying  with  asbestos  in  a  perforated  metal 
cylinder.—  Results  are  given  of  analyses  of  about  20  samples  of  milk  by  eight  ana- 
lysts. The  total  solids  and  fat  were  determined  m  the  milk  samples  by  this  as  well 
as  other  asbestos  methods,  the  paper  coil  and  sand  methods,  milk  dried  alone  and 
in  hydrogen.  Excepting  the  per  cent  of  total  solids  obtained  in  milk  by  drying  in 
hydrogen,  which  result  was  0.15  per  cent  lower  than  that  obtained  by  drying  in 
air,  there  was  less  than  0.1  per  cent  difference  between  the  per  cent  of  fat  and  solids 
obtained  by  drying  milk  with  asbestos  in  a  perforated  metal  cylinder  and  those 
obtained  by  the  other  methods  of  drying  and  extracting  milk.     The  reporter  also 
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states  that  "for  simplicity  and  convenience  the   cylinder  method  can  hardly  be 
equaled. " 

Determinations  of  fat  in  milk  oy  weighing  the  ether  extract  obtained  from  solids  dried 
in  air  as  compared  with  drying  the  solids  in  hydrogen. — Analyses  of  12  samples  by  three 
analysts,  who  made  this  comparison  on  each  sample,  show  that  "the  results  by  the 
two  methods  are  practically  the  same." 

3.  Calculations  of  the  total  solids  in  milk  from  the  per  cent  of  fat  and  the  specific 
gravity. — These  calculations  were  made  by  the  use  of  three  different  formulas,  that 
of  Fleischmann,  Hehner  and  Richmond,  and  Babcock. 

A  comparison  of  the  average  gravimetric  with  the  average  calculated  results  on 
solids  in  whole  milk  by  each  of  the  formulas  show  that  in  39  samples  of  milk,  as 
reported  by  six  analysts,  the  closest  agreement  was  obtained  by  using  the  formula 
of  Hehner  and  Richmond  when  solids  were  determined  by  drying  34  samples  with 
sand  or  asbestos,  but  by  Fleischmann's  formula  when  4  samples  of  milk  were  dried 
alone  for  determination  of  solids. 

In  addition  to  the  reports  made  each  year  on  dairy  products,  the  following  papers 
have  been  read  and  printed  in  the  proceedings  of  the  Association: 

The  fourth  report,  page  23,  "Average  of  analyses  of  American  butters,"  by  Edgar 
Richards;  page  25,  "Variations  in  composition  of  butter/'  by  S.  M.  Babcock. 

The  fifth  report,  page  24,  "The  milk  of  Washington  not  normal,"  by  C.  Richardson ; 
page  25,  "Notes  on  the  method  for  soluble  and  insoluble  fat  acids ; "  page  36,  "  Refrac- 
tive index  of  butter  fat,"  by  H.  W.  Wiley. 

The  eighth  report,  page  22,  "Analyses  of  sour  milk,"  by  W.  W.  Cooke;  page  26, 
"Composite  milk  samples  in  the  laboratory,"  by  G.  E.  Patrick. 

The  tenth  report,  page  109,  "The  determination  of  casein  in  cow's  milk ;"  page  116, 
"The  determination  of  fat  in  cheese;"  page  117,  "The  determination  of  acidity  in 
milk,"  by  L.  L.  Van  Slyke;  page  119,  "The  determination  of  solids  and  fat  in  milk 
by  drying  with  asbestos  in  a  perforated  metal  cylinder,"  by  A.  L.  Winton. 

The  reporter  on  dairy  products  this  year  sent  out  the  following  circular  letter  to 
fifty  chemists: 

Champaign,  III.,  March  7,  1894. 

Dear  Sir  :  The  1894  reporter  on  dairy  products  of  the  Association  of  Official  Agri- 
cultural Chemists  makes  the  following  suggestions  in  regard  to  an  investigation  on 
milk: 

In  a  sample  of  sweet  milk  determine — 

(1)  The  specific  gravity  by  weight  and  also  by  lactometer,  if  one  is  available, 
noting  the  temperature  of  the  milk  at  each  observation. 

(2)  The  per  cent  of  total  solids  by  weight,  stating  temperature  of  oven  and  length 
of  time  heated,  the  number  of  times  weighed  after  heating  began,  and  what  kind 
and  amoubt  of  material  was  mixed  with  the  milk  when  heated. 

(3)  The  x>er  cent  of  fat  by  extraction  of  dried  solids  with  ether  or  any  other  satis- 
factory solvent,  and  weight  of  the  fat  so  obtained,  stating  solvent  used,  length  of 
time  the  material  was  extracted,  and  also  temperature  and  time  of  drying  fat. 

State  the  exact  or  approximate  age  of  each  sample  of  milk  analyzed,  and,  if  pos- 
sible, determine  the  specific  gravity  of  one  or  more  samples  of  milk  within  one,  two, 
three,  and  four  or  more  hours  after  such  sample  is  drawn  from  the  cow,  noting  the 
change  in  specifio  gravity  of  the  sample  during  this  time.  A  determination  of  the 
total  solids  and  fat  is  also  desired  in  the  milk  whose  specific  gravity  is  observed  at 
intervals  of  one  or  more  hours. 

From  the  specific  gravity  and  per  cent  of  fat  found  in  the  samples  calculate  the 
total  solids  or  solids  not  fat  by  each  of  the  three  formulas  given  on  page  107  of  the 
Proceedings  of  the  Tenth  Annual  Convention  of  the  Association  of  Official  Agricul- 
tural Chemists.  It  is  hoped  that  these  observations  may  be  made  on  a  great  variety 
of  pure  milks,  and  the  results  sent  to  the  undersigned  as  soon  as  possible. 
Very  truly,  yours, 

E.  H.  Farrington. 
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The  following  observations  on  the  change  in  specific  gravity  of  sweet  milk  were 
made  by  the  writer.  The  different  samples  of  milk  were  received  at  the  laboratory 
from  one  to  three  honrs  after  the  milk  was  drawn  from  the  cows.  The  specific 
gravity  was  determined  by  means  of  a  pyknometer.  This  determination  was 
repeated  every  few  hours  on  each  sample  of  milk  in  order  to  note  any  changes  in 
the  specific  gravity.  The  results  are  all  calculated  to  15°  C.  and  are  expressed  in 
the  usual  way  of  reading  a  lactometer,  such  as  1.0357  is  35.7,  etc. : 


Cow 
Xo.  1. 

Cow 
Xo.  2. 

Cow 
Xo.  3. 

Cow 
Xo.  4. 

Cow 
Xo.  5. 

Herd 
milk. 

Age  of  milk,  hours  : 

35.7 

36  0 

2 

36.0 
35.9 
35.9 

32.90 

33.1 

34.9 

34.00 

3                     

4  

36  2 

6 

35.9  '          36.7 
36.0             36  7 

10 

34.  00 

26 

32.80 

33.00 

2.85 

11.25 

33.4  . 

32.9 

2.9 

11.6 

36.0 
35.5 
4.3 
13.9 

34.00 

34 

3.8 
13.3 

4.2 

14.0 

3.40 

12.  65 

This  limited  number  of  observations  on  this  point  indicate  that  the  change  in 
specific  gravity  of  sweet  milk  is  not  very  great,  and  that  this  change  was  not  uni- 
form in  all  these  samples.  In  five  other  samples  no  difference  was  observed  in  the 
specific  gravity  as  indicated  by  a  lactometer  when  the  samples  were  three  or  twelve 
hours  old.  A  comparison  of  the  calculated  and  weighed  amount  of  solids  was  also 
made  by  the  writer  in  15  samples  of  milk. 

Each  sample  of  milk  was  weighed  on  sand  and  also  on  asbestos  in  a  perforated 
metal  cylinder.  After  drying  about  four  to  six  hours  in  a  bath  surrounded  by  boiling 
water,  until  there  was  no  further  loss  of  weight,  the  solids  were  weighed,  and  tho 
percentages  thus  found  are  given  in  the  table.  The  dried  solids  on  both  sand  and 
asbestos  were  then  extracted  with  ether  in  a  Soxhlet  extractor  for  four  hours. 
The  fat  thus  obtained  was  dried  in  a  water  oven  and  weighed.  The  percentages  of 
fat  so  obtained  are  recorded  in  the  table.  The  fat  in  each  sample  was  also  esti- 
mated by  the  Babcock  method,  and  a  lactometer  reading  of  each  sample  was  also 
observed.  The  per  cents  of  solids  found  by  drying  and  weighing  on  sand  and  on 
asbestos  show  a  very  close  agreement,  as  do  also  the  per  cents  of  fat  obtained  by 
ether  extraction  of  the  solids  dried  on  sand  and  on  asbestos  and  by  the  Babcock 
method.  The  per  cent  of  solids  in  each  milk  was  also  calculated  from  the  lactom- 
eter reading  and  the  per  cent  of  fat,  using  each  of  the  four  following  formulas  for 
these  calculations.  In  all  these  calculations  the  writer  has  used  the  per  cent  of  fat 
obtained  by  the  Babcock  method,  as  it  was  practically  identical,  from  a  working 
chemist's  standpoint,  to  the  per  cent  of  fat  found  by  weighing  the  ether  extract. 


Fleischmann:1     t=1.2f-f-  2.665 


IOCS  — 100 


Babcock 


Solids  not  fat 


IS 

f     100S  —  Sf 
V.100— 1.0753Sf 
f+.2182S         S 


_1N)  X  (100  — f)2.6 


Hehner  and  Kichniond  :3     t= o-q —    If  ^:^>- 

Correct  the  value  obtained  for  t  bv  adding  .05 


2.5   ) 


Bichmond  :4     t 


100S  — 100     ^  ^ 
2.625 5 +1.2F 
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The  following  table  gives  a  summary  of  these  results 


Milk. 


One  cow  . 

Do... 

Do... 

Do... 

Do... 

Do... 
Herd 

Do... 
One  cow . 
Skim  . . . 
One  cow . 

Do.., 

Do.. 

Do... 

Do... 


Lac  torn 
eter  at 
15°  C. 


35.0 

36.0 
34.0 
33.0 
33.0 
35.0 
32.8 
33.5 
33.0 
38.6 
33.6 
30.6 
30.6 
28.5 
33.6 


Per  cent  of  fat. 


Ether  extrac- 
tion of — 


Sand. 


Asbes- 
ts. 


3.47 

2.85 
2.86 
4.34 
4.33 
4.84 
5.49 
.94 
5.79 
7.05 


Bab- 

cock 

method, 


4.01 


3.8 
4.2 
3.4 
2.9 
2.9 
4.3 
4.4 
4.8 
5.5 
1.0 
5.8 
7.0 
4.1 
4.2 
5.0 


Per  cent  of  total  solids. 


"Weighed  on- 


Calculated  by  formula  of— 


Sand. 


13.38 
14.06 
12.60 
11.30 
11.62 
13.97 
13.53 
14.00 
14.66 
10.72 
15.  05 
15.43 
12.31 
11.  48 
14.42 


Asbes- 
tos. 

Bab- 
cock. 

Eleisch- 
mann. 

13.21 

13.71 

13.56 

13.95 

14.46 

14.30 

12.70 

12,  98 

12.84 

11. 18 

12.10 

11.99 

11.58 

12.10 

11.99 

13.85 

14.32 

14.16 

13.  45 

13.90 

13.73 

13.94 

14.54 

14.39 

14.58 

15.26 

15.11 

10.75 

11.  22 

11.08 

15.76 

15.62 

16.41 

16.31 

12.90 

12.83 

12.49 

12.43 

14.78 

14.66 

Hehner 
and       Bich- 
Bich-     mond. 
niond. 


13.31 
14.02 
12.70 
11.76 
11.76 
13.90 
13.45 
14.09 
14.78 
11.02 
15.30 
15.92 
12.54 
12.13 
14.35 


13.43 
14.16 
12.73 
11.86 
11.86 
14.03 
13.61 
14.26 
14.  98 
10.  95 
15.49 
16.20 
12.  71 
12.31 
14.53 


1  J.  Ldw.  1883,  251. 

2  Wis.  Exp.  Sta.  Eep.  1891,  292. 


3  Analyst,  13,  26. 

4  See  his  letter  in  this  report. 


These  results,  like  those  of  similar  work  reported  to  this  convention  by  Winton 
last  year,  show  that  the  formula  of  Hehner  and  Richmond  gives  results  that  com- 
pare the  nearest  to  the  per  cent  of  solids  obtained  gravimetrically. 

Nearly  all  the  results  obtained  by  using  a  formula  for  calculating  the  total  solid9 
are  higher  than  the  dried  and  weighed  solids.  Babcock's  formula  gives  the  highest 
figures,  Fleischmann's  the  next  highest,  Richmond's  next,  and  that  of  Hehner  and 
Richmond,  with  a  few  exceptions,  very  nearly  the  same  per  cent  of  solids  as  was 
found  gravimetrically. 

This  is  also  the  case  in  the  following  work,  sent  by  J.  W.  Fields,  of  the  Pennsyl- 
vania Experiment  Station  : 
Sample  milked  at  6:30  a.  m.     Samples  weighed  out  for  solids  and  fat  at  10  a.  m. 

Specific  gravity  by  weight  at  15°  C. : 

At  10  a.  m. _■___. 1.0336 

At  1  p.  in 1.0335 

Total  solids  by  weight  (after  drying  10  hours) <  13  ^>3  per  cent' 

Fat :  By  weight  <  f '  7?"  >  By  difference  <  f '  H  I  after  extracting  with  ether  purified 

over  lime  and  distilled,  then  over  metallic  sodium  and  distilled. 
Total  solids  calculated  from  fat  and  specific  gravity : 

Fleischmann 13.  58 

Babcock 13.69 

H.  andE 13.29 

The  samples  were  dried  and  extracted  in  glass  tubes  containing  about  4  grams 
short  asbestos.  The  end  of  the  tube  was  covered  with  two  layers  of  linen,  with  one 
of  filter  paper  between. 

The  following  report  was  received  from  H.  Droop  Richmond,  of  England.  He  has 
used  the  four  formulas  for  calculating  the  solids  not  fat  in  75  samples  of  milk,  and, 
as  the  table  shows,  50  per  cent  of  his  results  are  nearest  to  the  gravimetric  figures 
when  he  used  Richmond's  formula,  21  per  cent  with  each  of  Fleischmann's  and 
Hehner  and  Richmond's,  and  about  2  per  cent  with  Babcock's  formula : 
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50  Clanricarde  Gardens,  Bayswater,  Wv 

April  30,  1894. 
My  Dear  Sir:  I  send  herewith  a  selection  of  results  for  comparison  with  those  of 
American  chemists.  They  are  not  all  done  specially  for  this  work,  but  as  they  were 
done  with  a  similar  object  and  are  as  accurate  as  possible,  I  think  that  you  may  find 
it  of  interest  to  compare  them  with  the  others  you  will  receive.  I  propose  to  devote 
the  time  at  my  disposal  for  this  work  to  determining  the  change  in  specific  gravity 
in  milk  after  milking.  As  my  laboratory  is  stationed  in  London,  away  from  the 
farms,  I  shall  have  some  difficulty  in  procuring  many  samples,  and  I  think  that  25 
to  30  will  be  the  most  I  can  do. 

I  have  ventured  to  include  a  new  formula,  T=2.625100S~~100+1.2  F.  in  my  results, 

S 
as  I  believe  it  is  more  accurate,  and  I  send  my  results  off  soon,  as  I  think  you  may 
like  to  compare  this  also. 

I  see  you  allow  considerable  latitude  as  to  the  methods  to  be  used,  and  I  trust 
that  you  will  find  my  methods  sufficiently  in  accord  with  the  official  methods  of  the 
Association  of  Official  Agricultural  Chemists  to  be  comparable. 
Yours,  very  sincerely, 

H.  Droop  Richmond. 
E.  H.  Farrington, 

Champaign,  III.,  U.  S.  A. 

METHODS  OF  ANALYSIS. 

Specific  gravity. — All  figures  in  Table  I  were  obtained  by  weighing  10.113  cc.  (i.  e. 
a  volume  holding  10.113  grams  water  at  15.5°  in  air)  of  milk  at  a  temperature  of 
15.5°,  measured  by  a  thermometer  which  had  been  standardized  at  the  Royal  Obser- 
vatory at  Kew ;  temperature  accurate  to  0.1°. 

Total  solids. — About  3  grams  of  asbestos  were  placed  in  a  platinum  basin,  ignited, 
and  weighed ;  5  grams  (approximated)  of  milk  were  measured  in  a  pipette  and 
allowed  to  .run  into  the  asbestos,  and  again  weighed ;  the  drying  was  done  for  three 
hours  on  a  steam  bath  (temperature  about  96°  to  98°),  and  then  till  constant  in  an  air 
bath  (temperature  102°),  the  time  being  eighteen  to  twenty-four  hours;  two  weigh- 
ings were  always  performed,  and  if  the  second  (about  four  to  five  hours  after  the 
first)  differed  more  than  a  milligram,  which  occurred  in  two  cases,  a  third  was  made 
after  about  three  hours  more;  in  two  cases  (Nos.  61  and  62)  the  difference  between 
duplicates  was  more  than  0.04  per  cent.     (Mean  error,  -j-  0.015.) 

Fat. — Five  grams  of  milk  were  run  from  the  same  pipette  on  to  Schleicher  and 
SchiilFs  extracted  coils,  care  being  taken  that  the  milk  was  delivered  in  the  same 
time  and  in  the  same  manner  as  for  the  total  solids ;  the  mean  weight  of  milk  taken 
for  the  total  solids  was  assumed  to  be  the  weight  taken  for  the  fat ;  in  no  case  did 
the  weights  of  milk  taken  for  total  solids  differ  by  sufficient  to  cause  an  error  in  the 
second  place  of  decimals  in  the  fat.  The  coils  were  first  air-dried  and  then  placed 
in  the  air  bath  for  one  hour;  the  flasks  for  the  extraction  were  tared  against  an 
empty  flask  in  which  a  blank  extraction  of  a  coil  was  performed;  the  extraction 
was  performed  in  Soxhlet  extractors  for  four  hours,  with  ether  (washed  with  water 
and  dried  for  a  week  over  an  excess  of  calcium  chloride,  and  distilled).  The  fat  was 
dried  in  the  flasks  for  one-half  hour  in  the  same  air  bath,  air  being  blown  in  and  the 
flask  rotated  every  ten  minutes.  Extreme  difference  between  duplicates,  0.05  per 
cent.     (Mean  error,  4z  0.027.) 

All  milks  were  about  twenty-four  hours  old  when  analysed,  and  were  quite  sweet 
(acidity  calculated  as  lactic  acid  less  than  0.22  per  cent). 

The  balance  used  was  a  long  beam  Oertling,  sensible  to  0.1  milligram ;  the  weights 
were  by  Sartorius  and  had  been  carefully  standardized ;  no  weight  was  more  than 
0.3  milligrams  out.  Weighings  were  made  in  air,  and  corrections  were  not  made  of 
any  kind. 

In  these  milks  lactometer  readings  were  not  taken,  the  gravimetric  determinations, 
however,  never  differed  in  duplicates  by  more  than  0.0001. 

A  large  number  of  these  results  were  used  to  calculate  a  new  formula,  T  =2.625 

100  S  — 100      _, 

o +1.2  V ,  and  I  have  ventured  to  include  the  results  calculated  by  this 
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formula,  especially  as  I  find  that  in  the  results  (average  of  all  observers)  given  in 
the  report  on  dairy  products  last  year  it  agrees  better  than  any  of  the  others.  In 
Table  I  the  formula  which  agrees  best  is  indicated  by  a  line  in  pencil  drawn  under 
the  result  by  that  formula ;  where  two  agree  equally  well,  a  cross  line  is  added  and 
this  is  counted  as  a  half  result. 

FORMULAS. 

Of  the  four  formulas  I  have  used,  two  only,  those  of  Fleischmann  and  myself,  are 
correct  in  principle;  these  two  assume  that  the  specific  gravity  is  a  direct  function 
of  the  percentage  by  weight  (i.  e.,  grams  per  100  cc.)  of  both  fat  and  solids  not  fat; 
this  is  manifestly  true  for  the  fat,  as  it  is  not  in  solution,  and  I  have  made  the  fol- 
lowing determinations  to  show  that  it  holds  for  the  solids  not  fat  within  the  limits 
of  experimental  error.     A  poor  skim  milk  was  used  (fat  =  0.26). 


Percentage. 

T.S.  =T. 
Bp.g.=S. 

100  S  — 100     „, 

|       s       -T 

9.280 
8.758 
8.318 
7.777 
7.456 
6.455 

1.  03544 
1. 03343 
1. 03170 
1. 02950 
1.02829 
1.  02439 

0.  3688 
0.  3693 
0.  3694 
0. 3684 
0.  3690 
0.  3688 

In  the  formula  of  Hehner  and  myself  it  is  assumed  that  the  specific  gravity  is  a 
direct  function  of  percentages  by  weight  of  fat  and  solids  not  fat;  the  correction 
has  no  scientific  meaning,  and  expresses  only  experimental  error. 

In  Babcock's  formula  the  specific  gravity  is  a  direct  function  of  the  percentage 
by  volume  of  fat  and  serum,  but  a  direct  function  of  the  percentage  by  weight  of 
the  solids  not  fat  in  the  serum;  this  accounts  for  its  cumbrous  form. 

In  the  formula?  of  Babcock,  Fleischmann,  and  myself  it  was  assumed  that  the  specific 
gravity  of  fat  was  0.93  and  that  of  the  solids  not  fat  found  experimentally. 

Hehner  and  I  made  each  pair  of  our  results  into  simultaneous  equations,  and 
obtained  ^.constants  for  the  formula,  and  took  tbe  numerical  average  as  being 
correct ;  both  our  methods  and  mode  of  calculation  were  not  free  from  error,  and  it 
is  due  to  a  compensation  of  errors  that  the  results  come  out  as  well  as  they  do 

Table  I. — Comparison  of  determinations  of  specific  gravity  with  those  obtained  by  lac- 
tometers. 


Sp.  gr. 
(gravi- 
metric) . 

Lactom- 
eter 
reading. 

Tem- 
pera- 
ture. 

Sp.  gr.  at 
60OF. 

Lac- 
tome- 
ter. 

Sp.  gr. 
(gravi- 
metric). 

Lactom- 
eter 

reading. 

Tem- 
pera- 
ture. 

Sp.  gr.  at 
60=  F. 

Lac- 
tome- 
ter. 

°F. 

°  F. 

1.  0336 

33.8 

60 

1.  0338 

A 

33.0 

64 

1.0336 

D 

1.  0337 

34.0 

60 

1.0340 

A 

1. 0327 

32.7 

60 

1. 0327 

A 

1.  0353 

35.4 

60 

1.  0354 

A 

32.5 

58 

1.  0322 

B 

1.  0353 

35.5 

60 

1.0355 

A 

32.7 

61 

1.  0329 

C 

1.  0356 

35.6 

60 

1. 0356 

A 

32.5 

61 

1.  0327 

D 

1.  0357 

36.0 

56 

1.0355 

A 

33.0 

55 

1.  0324 

E 

35.8 

58 

1.  0355 

B 

1.  0326 

32.6 

60 

1.  0326 

D 

36.3 

55 

1.  0357 

C 

1.  0325 

33.0 

57 

1.0326 

D 

36.0 

60 

1.0360 

D 

1.  0324 

33.0 

•  55 

1. 0324 

D 

1.  0335 

32.8 

64i 

1.  0335 

^ 

1.0315 

31.5 

60 

1.0315 

D 

33.0 

64 

1.  0336 

B 

1.  0324 

32.6 

58 

1.0323 

D 

32.8 

64* 

1.  0335 

C 

1.0323 

32.8 

55 

1.  0322 

D 

I  have  not  deemed  it  necessary  to  multiply  tbese  results,  as  they  only  show  the 
error  that  may  be  expected  from  the  use  of  lactometers. 
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Table  II. — Analyses  of  mi  lie. 


Sp.  gr.  at 
15.5°. 

Total 
solids. 

Fat. 

Solids 
not  fat. 

Solids  not  fat  by — 

Bab- 
cock. 

Fleiscb- 
mann. 

Hebner 

and 

Eicb- 

mond. 

Eicb- 

mond. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

1.0614 

20.81 

4.73 

16.11 

16.82 

16.37 

16.34 

16.25 

1.  0360 

11.  68 

2.06 

9.02 

9.80 

9.68 

9.49 

9.54 

1.  0333 

12.82 

3.59 

9.23 

9.43 

9.30 

9.04 

9.17 

1.  0333 

12.  81 

3.64 

9.20 

9.44 

9.31 

9.05 

9.18 

1.  0333 

12.88 

3.70 

9.18 

9.50 

9.37 

9.11 

9.24 

1.  0330 

12.50 

3.32 

9.18 

9.28 

9. 18 

8.93 

9.05 

1.0329 

12. 18 

3.33 

9.15 

9.26 

9.16 

8.91 

9.03 

1.  0329 

11.97 

2.85 

9.12 

9.16 

9.06 

8.82 

8.93 

1.0318 

13.74 

4.64 

9.10 

9.26 

9.12 

8.84 

9.00 

1.  0326 

13.04 

3.99 

9.08 

9.33 

9.23 

8.97 

9.10 

1.  0323 

12.96 

3.92 

9.01 

9.23 

9.12 

8.84 

8.99 

1.  0320 

13.09 

4.06 

9.03 

9.18 

9.08 

8.79 

8.96 

1.  0325 

12.75 

3.72 

9.03 

9.21 

9.11 

8.86 

9.01 

1.  0321 

12.80 

3.78 

9.02 

9.15 

9.04 

8.78 

8.91 

1. 0322 

12.80 

3.79 

9.01 

9.18 

9.08 

8.82 

8.95 

1.  0317 

13.04 

4.05 

8.99 

9.10 

S.96 

8.72 

8.83 

1.  0321 

12.39 

3.40 

8.99 

9.07 

8.97 

8.71 

8.85 

1. 0319 

9.27 

.28 

8.99 

9.13 

9.01 

8.97 

8.91 

1.  0320 

12.83 

3.85 

8.98 

9.14 

9.03 

8.76 

8.91 

1.  0320 

12.12 

3.44 

8.98 

9.05 

8.94 

8.69 

8.82 

1. 0322 

12.  76 

3.79 

8.97 

9.18 

9.08 

8.82 

8.95 

1.  0317 

13.09 

4.13 

8.96 

9.12 

9.02 

8.74 

8.90 

1.0318 

12.89 

3.93 

8.96 

9.10 

8.98 

8.72 

8.86 

1.  0328 

12.44 

3.48 

8.96 

9.27 

9.16 

8.90 

9.03 

1.  0327 

12.12 

3.46 

8.96 

9.21 

9.13 

8.87 

9.00 

1.  0328 

12.62 

3.67 

8.95 

9.32 

9.19 

8.93 

9.06 

1.  0321 

12.60 

3.65 

8.95 

9.13 

9.01 

8.75 

8.89 

1.  0332 

11.86 

2.92 

8.94 

9.25 

9.11 

8.90 

9.01 

1.  0321 

12.59 

3.64 

8.95 

9.20 

9.09 

8.83 

8.96 

1.0319 

12.85 

3.92 

8.93 

9.13 

9.02 

8.75 

8.89 

1.  0321 

12.58 

3.65 

8.93 

9.20 

9.10 

8.82 

8.97 

1. 0322 

12.42 

3.49 

8.93 

9. 11 

9.01 

8.75 

8.89 

1. 0321 

12.14 

3.21 

8.93 

9.03 

8.92 

8.67 

8.80 

1. 0320 

12.69 

3.77 

8.92 

9.12 

9.02 

8.74 

8.90 

1.  0320 

12.  67 

3.75 

8.92 

9.12 

9.02 

8.74 

8.90 

1.  0323 

12.52 

3.60 

8.92 

9.17 

9.01 

8.79 

8.91 

1. 0322 

12.56 

3.65 

8.91 

9.15 

9.01 

8.78 

8.91 

1. 0327 

12.51 

3.61 

8.90 

9.27 

9.16 

8.89 

9.03 

1.  0326 

12.11 

3.51 

8.90 

9.22 

9.11 

8.85 

8.98 

1.0327 

11.91 

3.01 

8.90 

9.14 

9.01 

8.79 

8.91 

1.  0319 

12.61 

3.73 

8.88 

9.09 

8.98 

8.71 

8.86 

1.  0326 

12.58 

3.70 

8.88 

9.27 

9.15 

8.88 

9.02 

1.0326 

12.  29 

3.41 

8.88 

9.20 

9.09 

8.82 

8.96 

1.  0322 

12.39 

3.53 

8.86 

9.11 

9.02 

8.76 

8.90 

1.  0325 

12.32 

3.46 

8.86 

9.18 

9.09 

8.  SI 

8.96 
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Table  II. — Analyses  of  milk — Continued. 


Sp.  gr.  at 
15.5°. 

Total 
solids. 

Tat. 

Solids 
not  fat. 

Solids  not  fat  by— 

Bab- 
cock. 

Fleisch- 
mann. 

Hebner 
and 
Rich- 
mond. 

Rich- 
mond. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

1.  0316 

12.  62 

3.77 

8.85 

9.02 

8.92 

8.63 

8.80 

1.  0315 

12.36 

3.51 

8.85 

8.93 

8.S4 

8.57 

8.72 

1.0321 

12.06 

3.19 

8.85 

9.03 

8.92 

8.68 

8.80 

1.  0320 

12.64 

3.80 

8.84 

9.13 

9.02 

8.75 

8.90 

1.  0316 

12.51 

3.67 

8.84 

9.00 

8.90 

8.63 

8.78 

1.  0325 

12.  30 

3.46 

8.84 

9.18 

9.08 

8.  81 

8.95 

1.0318 

12.59 

3.76 

8.83 

9.07 

8.95 

8.69 

5.  5-3 

1.  0320 

12.48 

3.66 

8.82 

9.10 

8.98 

8.72 

8.86 

1.  0320 

12.16 

3.35 

8.81 

9.03 

8.93 

8.68 

s.  si 

1.  0323 

12.27 

3.48 

8.79 

9.14 

8.94 

5.75 

8.91 

1.  0325 

12.30 

3.52 

8.78 

9.22 

9.07 

5.  SI 

8.95 

1.0314 

12.30 

3.52 

8.78 

S.90 

8.82 

8.55 

8.70 

1.  0324 

11.91 

3.14 

8.77 

9.09 

8.98 

8.76 

8.85 

1.0313 

12.53 

3.77 

8.76 

8.94 

8.84 

8.56 

8.72 

1.0324 

12.25 

3.49 

8.76 

9.16 

9.06 

5.50 

8.93 

1.  0326 

11.74 

3.00 

8.74 

9.12 

9.01 

8.77 

8.88 

1.  0324 

11.73 

2.99 

8.74 

9.06 

8.94 

8.73 

8.82 

1.  0313 

12.  47 

3.76 

8.71 

8.94 

8.84 

8.56 

8.72 

1.0317 

12.25 

3.56 

8.69 

9.00 

8.91 

8.63 

8.79 

1.  0308 

12.  75 

4.10 

8.65 

8.87 

8.79 

8.50 

8.67 

1.  0310 

11.95 

3.31 

8.64 

8.76 

8.68 

8.41 

8.56 

1.  0299 

12.64 

4.13 

8.51 

8.65 

8.57 

8.36 

5.  45 

1.  0309 

11.34 

2.88 

8.46 

8.64 

8.56 

8.32 

8.44 

1.0255 

19.34 

10.91 

8.43 

8.92 

8.57 

8.27 

8.47 

1.0294 

12.  06 

3.78 

8.28 

8.44 

8.34 

8.04 

8.2S 

1.  0287 

9.72 

2.05 

7.67 

7.79 

7.84 

7.63 

7.73 

1.  0234 

9.82 

3.21 

6.71 

6.75 

6.84 

6.46 

6.75 

1.  0260 

10.17 

2.92 

7.  25 

7.37 

7.34 

7.08 

7.24 

1.  0258 

10.06 

2.93 

7.13 

7.33 

7.29 

7.04 

7. 15 

1.  0141 

5.  57 

1.56 

4.01 

3.98 

4.02 

3.81 

3.96 

IS   THERE   ANY   LOSS    OF   FAT   BY   THE    SOURING   OF    MILK? 


One  of  the  difficulties  of  analyzing  sour  milk,  especially  the  estimation  of  fat 
therein,  is  its  mechanical  condition.  After  milk  has  soured  and  coagulated  it  is  usu- 
ally hard  to  get  sour  milk  so  thoroughly  and  evenly  mixed  that  the  small  quantity 
necessary  for  analysis  is  a  fair  portion  of  the  whole  sample.  In  order  to  obviate  this 
difficulty,  and  at  the  same  time  estimate  the  fat  in  sour  milk,  the  writer  measured 
several  portions  of  one  sample  of  sweet  milk  into  Babcock  test  bottles,  17.6  cc. 
of  the  milk  into  each  test  bottle.  This  was  done  with  two  different  samples  of 
sweet  milk.  A  determination  of  the  fat  in  each  sample  was  made  by  the  Babcock 
process  while  the  milk  was  sweet.  The  other  test  bottles  which  contained  the  same 
milk  were  left  in  a  wacni  room.  The  milk  in  these  bottles  soured  and  became 
very  rotten  before  some  of  them  were  tested.  The  sweet  milk  was  measured  into  all 
the  test  bottles  April  4.  Two  tests  for  fat  were  made  of  each  sample  on  April  17, 
April  26,  May  29,  and  July  26,  with  the  following  results : 
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Date. 

Condition  of  milk. 

Per  cent  of  fat. 

Ko.l. 

No.  2. 

4.8 

R.  S 

17 

4.  9                   5-.  5 

26 

4.85 

5.5 

May  29  

4.9 

4.8 

5.6 

July  16 

...  do                                

5.2 

With  the  exception  of  sample  No.  2,  tested  July  16.  the  fat  which  separated  in  the 
neck  of  the  test  bottles  was  clear  and  of  the  same  yellow  color  in  every  test,  although 
the  milk  in  the  bottles  was  from  two  weeks  to  three  months  old  when  tested.  The 
fat  which  separated  in  sample  No.  2,  on  July  16,  was  very  dark  colored,  and  the  result 
obtained  was  lower  than  that  found  in  the  sweet  milk.  These  figures  show  that  in 
these  samples  practically  the  same  per  cent  of  fat  was  found  by  the  Babcock  method 
in  sour  rotten  milk  three  months  old  as  the  milk  contained  when  it  was  sweet. 

Another  sample  of  sweet  milk  was  then  analyzed  gravimetrically.  About  5  grams 
of  milk  was  weighed  into  clean  dry  sea  sand  in  a  small  porcelain  dish  and  also  into 
asbestos  in  a  perforated  metal  cylinder.  These  were  dried  in  a  water  oven,  solids 
weighed,  and  then  extracted  with  ether  to  determine  the  fat.  Several  portions  of 
the  same  sweet  milk  were  also  weighed  into  sand  and  asbestos,  as  already  described. 
These  were  left  in  a  warm  room,  protected  from  dust,  and  the  milk  allowed  to  sour 
in  the  weighed  dishes. 

The  per  cent  of  solids  and  ether  extract  was  determined  in  one  of  these  sour 
samples  about  every  two  days  with  the  following  results : 


Condition  of 
milk. 

Per  cent  solids. 

Per  cent  ether 
extract. 

Date 

Milk  dried  on — 

Milk  dried  on — 

Sand. 

Asbestos. 

Sand. 

Asbestos. 

Sweet 

13.38 
12,13 
10.69 
10.18 
10.15 
9.91 

13.21 
13.20 
13.  23 
13.06 
13.17 
12.95 

3.83 
3.70 
3.58 
3.32 
2.38 
2.25 

3.86 

19 

3  64 

20 

do 

3.85 
3.27 
3.39 
3.55 

21 

do 

22 

do 

30 

....do 

The  results  show  that  there  was  a  constant  decrease  from  day  to  day  in  the  per- 

mt  of  solids  and  ether  extract  found  in  the  milk  weighed  and  allowed  to  sour  on 
the  sand,  while  in  the  same  milk  which  was  weighed  on  asbestos  and  treated  in  the 
same  way  as  that  on  sand  there  was  a  much  smaller  decrease. 

This  difference  in  results  may  be  explained  by  the  way  the  milk  spread  out  on  the 
sand  and  asbestos.  In  the  latter  case  the  milk  probably  dried  much  more  and 
quicker  while  standing  in  the  warm  room  before  analysis  than  it  did  on  the  sand  in 
an  evaporating  dish,  so  that  the  fermentation  of  the  milk  was  less,  because  there  was 
less  water  present.  If  the  ether  extract  obtained  in  these  analyses  represents  all  the 
fat  there  was  in  these  samples,  the  results  indicate  that  there  may  be  a  loss  of  fat 
by  the  souring  of  milk,  but  on  the  other  hand  the  same  per  cent  of  fat  was  found 
by  the  Babcock  process  in  milk  so  sour  that  it  was  rotten,  as  the  milk  contained 
when  it  was  sweet. 

Briefly  summarized  the  work  of  your  reporter  on  dairy  products  this  year  has 
been: 

1.  The  abstracting  of  the  reports  made  to  this  convention  in  the  past  by  the 
various  reporters  on  dairy  products. 
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2.  The  suggestion  of  a  few  points  for  investigation  by  the  members  of  this  Associa- 
tion and  sending  plain  instructions  for  obtaining  the  evidence  in  a  printed  circular 
letter  to  50  American  chemists.  In  response  to  this  request  your  reporter  had 
received,  up  to  August  11,  one  analysis  of  1  sample  of  milk  from  1  American  chemist. 

3.  Observations  on  the  specific  gravity  of  6  samples  of  milk  at  intervals  of  one  to 
twenty-four  hours  after  the  milk  was  drawn  from  the  cows.  These  showed  nearly 
the  same  specific  gravity  when  the  milk  was  fresh  as  when  it  was  twelve  to  twenty- 
four  hours  old. 

4.  Duplicate  gravimetric  analyses  of  15  samples  of  milk,  including  the  estimation  of 
solids  and  fat  by  the  sand  and  asbestos  methods,  which  gave  practically  identical 
results.  A  comparison  of  the  per  cent  of  solids  so  obtained  with  that  found  by  using 
Fleischmanns,  Babcock's,  Hehner  &  Richmond's,  and  Richmond's  formulas  for  calcu- 
lating the  solids  in  milk  from  its  specific  gravity  and  per  cent  of  fat.  In  every  case 
the  per  cent  of  solids  so  obtained  was  nearest  to  that  found  by  weight,  when  this 
calculation  was  made  by  using  the  formulas  of  Hehner  &  Richmond. 

5.  Practically  the  same  per  cent  of  fat  was  found  by  the  Babcock  method  in  very 
sour  milk  three  months  old  as  the  milk  contained  when  sweet,  but  less  solids  and 
ether  extract  was  found  in  milk  which  was  mixed  with  sand  and  allowed  to  sour 
before  it  was  analyzed  than  in  the  same  milk  when  it  was  sweet. 

In  conclusion  your  reporter  wishes  to  express  his  thanks  to  Mr.  H.  Droop  Rich- 
mond, of  England,  for  the  valuable  contribution  he  has  made  to  this  report,  and  his 
sympathy  for  the  many  American  agricultural  chemists  who  have  indicated  by  their 
lack  of  returns  that  they  are  either  thoroughly  posted  on  the  points  which  they 
were  requested  to  investigate,  or  that  the  arduous  duties  of  their  official  positions 
compelled  them  to  only  "look  and  long"  for  the  necessary  time  to  do  such  work. 

Since  writing  this  report  the  following  papers  have  been  received : 

THE  DETERMINATION  OF  ALBUMEN  IN  COWS  MILE. 
By  L.  L.  Van  Slyke. 

At  our  last  meeting  I  presented  a  paper  *  on  the  determination  of  casein  in  cows' 
milk.     I  desire  now  to  present  a  paper  supplementary  to  the  one  read  last  year. 

Ordinarily,  when  we  speak  of  milk  albumen,  we  mean  the  portion  of  nitrogen 
compounds  not  coagulated  by  rennet,  acids,  and  certain  salts.  In  other  words,  we 
apply  the  term  albumen  to  the  nitrogen  compounds  left  after  removing  the  casein 
proper.  This  use  of  the  term  albumen  is  inaccurate,  because,  after  removing  from 
normal  milk  its  casein,  there  remain  at  least  two  classes  of  nitrogen  compounds. 
One  of  these  is  coagulated  by  heat,  especially  in  presence  of  dilute  acids,  while  the 
other  compound  or  class  is  not  coagulated  under  these  conditions.  To  the  former  of 
these  two  compounds  or  classes  the  term  albumen  is  properly  applied. 

DETAILS    OF    METHOD. 

The  filtrate  obtained  after  separating  the  casein  by  the  method  described  last 
year  is  placed  in  a  water  bath  heated  to  the  boiling  temperature  of  water,  the 
beaker  containing  the  filtrate  being  covered  with  a  watch-glass  crystal.  The  albu- 
men is  completely  precipitated  under  these  conditions  in  ten  or  fifteen  minutes,  when 
the  coagulated  albumen  settles  to  the  bottom  of  the  beaker,  leaving  the  supernatant 
liquid  clear. 

The  precipitate  is  filtered,  washed,  and  then  treated  according  to  the  Kjeldahl 
method  for  determining  nitrogen.  The  amount  of  nitrogen  multiplied  by  the  factor 
6.25  gives  the  amount  of  albumen. 

*  Bulletin  No.  38,  TJ.  S.  Department  of  Agrioulture,  Div.  of  Chem.,  p.  109. 
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In  order  to  ascertain  whether  the  length  of  time  of  heating  the  solution  contain- 
ing the  albumen  influenced  the  results,  the  digestion  was  varied  from  five  minutes 
to  ten  hours.     The  tabulated  results  are  as  follows : 


e  of  milk. 

Length  of  time  solution  vras  heated. 

Samp 

5 
min- 
utes. 

10 
min- 
utes. 

15 
min- 
utes. 

20 
min- 
utes. 

30             45 
min-       min- 
utes,      utes. 

1 
hour. 

2 
hours. 

4 
hours. 

10 
hours. 

Per  cent  of  nitrogen  in  albumen  contained 

m  milk. 

No.  1 : 

0.060 
.062 

0.058 

0.057       0.054 
. 048         . 051 

0.056 
.063 

0.057 
.062 

0.061 
.059 

0.046 
.055 

0.060 

b 1 

.054 

.061 

.058 

.  053          .  053 

.059 

.059 

.060 

.051 

.057 

Average . . . 

Average . . . 

No.  2: 
a  ... 

b  ... 

0.014 
.044 

.054 
.053 

.054 

.  052         .  052 
.054  '      .051 

.051 

.052 

.051 

.047 

.051 

.045 
.049 

.029 

.054 

.054 

.053         .052         .051 

.052 

.049 

.047 

No.  3 : 

a  ... 
b  ... 

.054 
.054 

.053 

.047 

.049 
.053 

"    i       ! 

.052  :       .051         .053 
.056  J .057 

.057 

.057 

.057 
.060 

.056 
.053 

.058 
.055 

.054 

.050 

.051 

.054 

.051 

.055 

.057 

.059 

.055 

.057 

No.  4 : 

.057 
.002 

.064 
.055 

.061 
.065 

.061 

nfis 

.065 
.062 

.062 
.065 

.062 
.066 

.069 

065 

b  ... 

Average . . . 
esults 

. 063          . 064 

.065 

.059 

.060 

.063 

. 062          . 065 

.064 

.064 

.064 

.069 

.065 

allr 

.047 

.056 

.056 

.055         .055          .057 

.057 

.058 

.056 

.059 

An  examination  of  the  foregoing  table  shows — 

(1)  In  one  case,  heating  for  five  minutes  gave  low  results;  in  two  other  cases, 
good  results. 

(2)  In  general,  the  results  varied  very  little  with  increased  length  of  heating. 

(3)  There  was  a  slight  tendency  to  higher  results  with  increased  length  of  heat- 
ing, hut  such  increase  was  irregular  and,  at  most,  amounted  to  only  0.002  or  0.003 
per  cent  nitrogen. 

(4)  It  would  therefore  appear  that  entirely  satisfactory  results  can  he  secured  by 
heating  the  solution  under  given  conditions  for  ten  or  fifteen  minutes. 

The  precipitate  formed  always  filters  readily  and  washes  easily. 

SEPARATION  AND   DETERMINATION    OF    THE    XITROGEX   COMPOUNDS    OF    COWS'    MILK. 

1.  Total  nitrogen  compounds. — Determine  the  amount  of  total  nitrogen  compounds 
by  Official  method. 

2.  Casein. — Weigh  out  about  10  grams  of  milk,  dilute  in  a  beaker  with  about  90  cc. 
of  water  at  40°  to  42°  C,  and  add  at  once  15  cc.  of  a  solution  containing  10 per  cent 
of  acetic  acid,  by  weight.  Stir  with  a  glass  rod  and  let  stand  three  to  five  minutes 
longer.  Then  decant  on  filter,  wash  two  or  three  times  with  cold  water  by  decanta- 
tion,  and  then  transfer  precipitate  completely  to  filter.  Wash  once  or  twice  on 
filter.  The  washed  precipitate  and  filter  paper  are  then  digested  as  in  the  regular 
Kjeldahl  method  for  the  determination  of  nitrogen,  and  the  determination  completed 
in  the  usual  manner.  To  calculate  the  nitrogen  into  an  equivalent  amount  of  case- 
in, multiply  the  amount  of  nitrogen  found  by  the  factor  6.25. 

3.  Albumen. — The  filtrate  obtained  above  in  separating  casein  is  placed  in  a  water 
bath  and  heated  to  the  boiling  temperature  of  water  for  ten  or  fifteen  minutes.  The 
washed  precipitate  is  then  treated  by  the  Kjeldahl  method  for  determining  nitrogen. 
The  amount  of  nitrogen  multiplied  by  6.25  gives  the  amount  of  albumen. 
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4.  Remaining  nitrogen  compounds. — The  remaining  compound  or  compounds  of 
nitrogen  are  determined  by  difference,  subtracting  from  the  amount  of  total  nitrogen 
compounds  the  sum  of  the  casein  and  albumen. 

In  conclusion,  I  wish  to  call  attention  to  the  crude  nomenclature  in  common  use 
in  stating  the  results  of  milk  analysis  for  nitrogen  compounds.  It  is  an  almost  uni- 
versal custom  to  call  the  total  nitrogen  compounds  of  milk  casein.  It  would  be 
quite  as  correct  to  call  the  fat  of  milk  palmitin  or  some  similar  name.  This  wrong 
use  of  the  term  casein  is  bound  to  lead  to  more  or  less  confusion,  and  I  would  suggest 
that  our  Association  adopt  and  recommend  some  better  form  for  stating  the  results  of 
milk  analysis  with  reference  to  the  nitrogen  compounds.  I  believe,  also,  that  the 
time  has  come  when  the  Association  should  take  up  the  study  of  the  methods  of  sep- 
arating and  determining  these  different  nitrogen  compounds  of  milk.  I  hoped  that 
the  reporter  on  dairy  products  might  see  the  way  clear  to  commence  such  work  this 
year.  If  there  is  in  the  mind  of  any  a  tendency  to  think  that  the  Association  has 
reached  such  a  stage  in  its  study  of  dairy  products  as  to  call  for  little  or  no  further 
effort,  it  is  to  be  hoped  that  they  maybe  brought  to  realize  the  fact  that  our  hardest 
work  lies  in  the  future. 

lam  much  indebted  to  Mr.  A.  L.  Knisely  for  assistance  rendered  by  him  in  carrying 
out  the  analytical  details  of  the  work. 

Dear  Sir:  In  accordance  with  your  circular  note  of  March  7, 1  hare  caused  analy- 
ses of  four  samples  of  milk  to  be  made  in  the  laboratory.  No  samples  of  known 
origin  being  at  my  command,  the  milks  examined  were  bought  in  the  open  market. 
The  work  was  done  by  Mr.  K.  P.  McElroy.  The  results  obtained  appear  in  the  fol- 
lowing table : 

Analyses  of  milk. 


No.  13207. 


Specific  gravity  at  15° i      1. 027S 

Solids !     10.82 


Fat 

Ash 

Sugar 

Nitrogen  ... 
Albuminoids 


1.74 
.82 

3.00 
.57 

3.56 


No.  13208. 

No.  13209. 

No.  13210. 

1.  032S  • 

1.  0298 

1.  0291 

11.24 

12.  29 

13.45 

2.18 

3.44 

4.77 

.77 

.  77 

.76 

2.92 

2.94 

3.03 

.58 

.  57 

.54 

3.63 

3.57 

3.38 

The  specific  gravity  was  determined  by  means  of  a  pyknometer.  Ash  was  deter- 
mined by  the  official  method,  igniting  after  addition  of  nitric  acid  and  drying. 
Sugar  was  determined  by  the  polariscope.  Nitrogen  was  estimated  by  the  Kjeldahl 
process. 

"Water  was  determined  in  two  ways — by  drying  in  flat  platinum  dishes  containing 
1.5  grams  of  ignited  asbestos  and  drying  in  Babcock  tubes  of  2  cm.  diameter  and  6 
cm.  height,  carrying  2  grams  asbestos.  The  amount  of  milk  used  was  about  1  gram 
in  each  case.  Drying  was  done  at  100°  in  a  water-jacketed  bath,  the  dishes  and 
tubes  being  in  immediate  contact  with  its  walls.  One  hour's  drying  was  sufficient 
to  expel  the  bulk  of  the  water,  as  may  be  seen  by  the  appended  table : 


Per  cent  solids. 

No.  13207.              No.  13208. 

No.  13209.              No.  13210. 

1  hour.  2  hours. 

1  hour. 

2  hours. 

1  hour.  2  hours.  1  hour. 

2  hours. 

10.82       10.82 
10.89       10.81 

11.14 
11.26 
11.37 
11.19 

11.17 
11.28 
11.40 
11.19 

12.  73 
12.58 
12.48 
11.97 

12.47        13.59 
12.  58        13.  47 
12.33        13.47 
11.  80       13.  63 

13.43 
13.47 
13.42 
13.49 

1 

1 

I 
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Fat  was  determined  by  extracting  the  residues  from  the  water  determination  in  a 
mercury  seal  extractor  for  ten  hours  and  drying  and  weighing  the  percolate.  Anhy- 
drous, alcohol-free  ether  was  used.  The  Babcoek  tubes  were  slipped  into  glass 
tubes  carry  iug  a  plug  of  asbestos  to  act  as  a  filter  to  prevent  fine  asbestos  dust  from 
the  tubes  being  washed  down  into  the  fat  by  the  ether.  The  asbestos  in  the  dishes 
was  transferred  to  an  ordinary  extraction  tube  and  the  dish  washed  with  ether. 
The  results  obtained  are  as  follows : 


Per  cent  fat. 

No.  13207. 

No.  13208. 

No.  13209. 

No.  13210. 

Dish , 

1.71 
1.76 

2.01 
1.85 
2.32 
2.33 

3.52 
3.41 
3.44 
3.10 

4.68 
4.80 
4.70 
4.90 

Respectfully, 

G.  L.  Spencer, 
Acting  Chief  of  the  Division  of  Chemistry. 
Prof.  E.  H.  Farrixgtox, 

Reporter  on  Dairy  Products,  Association  of  Official  Agricultural  Chemists,  Cham- 
paign,  III. 


DETERMINATION  OF  THE  RISE  IN  SPECIFIC  GRAVITY  ON  ALLOWING 
MILK  TO  STAND  AFTER  MILKING. 

By  H.  Droop  Richmond. 

The  specific  gravity  was  taken  at  the  expiration  of  one,  six,  eighteen,  and  twenty, 
four  hours  after  milking. 

The  determinations  at  one,  six,  and  eighteen  hours  were  made  by  means  of  a  lac- 
tometer, the  temperature  noted  at  the  same  time;  that  at  twenty-four  hours  was 
determined  by  a  Sprengel  tube  of  10  cc.  capacity,  and  the  apparent  coefficient  of 
expansion  in  glass  estimated  at  the  same  time ;  the  latter  was  used  to  correct  the  lac- 
tometer determinations  to  15.5°  C,  and  in  no  case  did  the  result  thus  corrected  differ 
from  the  result  corrected  by  means  of  the  table-generally  used  by  more  than  0.0001. 
The  table  which  was  used  in  the  determinations  of  specific  gravity  already  reported 
is  thus  incidentally  shown  to  be  correct. 

Total  solids  and  fat  determined  as  before. 


Table  of  results. 


Specific  gravity  at  15. 5C 

C. 

Total 

solids. 

Fat, 

Solids 
not  fat. 

1  hour. 

1  6  hours. 

i 

18  hours. 

24  hours. 

Per  cent. 

Per  cent. 

Per  cent. 

1. 0304 

1.  0304 

1.  0301 

1.  0301 

13.98 

5.04 

8.94 

1.  0300 

'     1. 02S9 

1.  0300 

1.  0300 

13.86 

5.00 

8.86 

1. 0327 

1.0328 

1.  0328 

1. 0328 

14.50 

4.79 

9.71 

1.  0308 

1.  0311 

1.  0317 

1.  0318 

14.04 

4.90 

9.14 

1. 0319 

I     1. 0318 

1. 0321 

1.  0321 

13.63 

4.37 

9.26 

1.  0395 

1     1.0396 

1. 0396 

1.  0397 

11.55 

1.04 

10.51 

1.  0310 

1. 0322 

1.  0325 

1. 0325 

14.62 

5.30 

9.32 

A 

1. 0312 

1.0318 

1. 0319 

B 

1.  0318 

1.0317 

1. 0319 

4.60 
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The  samples  marked  A  and  B  were  from  the  same  cow,  taken  simultaneously;  A 
was  cooled  to  about  12°  C.  at  once,  while  B  was  not  cooled.  The  fat  in  these  is  by 
the  Leffmann-Beam  method. 

In  another  sample  one  portion  was  allowed  to  stand  without  any  addition,  while 
0.05  per  cent  of  salicylic  acid  was  added  to  another. 

The  specific  gravities  were  : 


h  hour.     1£  hours.    4  hours. 

7  hours.  ;  24  hours. 

Fat, 

_ 

1.  0313 
1.  0313 

1.  0317 

1.0318  ;       1.0317 
1.0313          1.0315 

1.0319 
1.  0319 

|    2.70 

Salicylic  acid 

The  milk  sugar,  by  polarization,  was  estimated  after  one-half  hour  and  after  nine 
hours. 

The  results  were : 

Per  cent. 

i  hour 4.  72 

9  hours 4.69 

This  experiment  shows  that  the  rise  in  specific  gravity  is  not  due  to  a  change  in 
the  milk  sugar;  other  experiments  in  a  different  direction  fully  confirm  this  and  will 
be  shortly  published. 

Salicylic  acid  seems  to  check  the  rise ;  it  may  possibly  be  due  to  an  enzyme,  and 
perhaps  a  change  in  the  casein  analogous  to  that  of  fibrin  may  take  place.  Reck- 
nagel  attributes  the  property  to  a  swelling  of  the  casein. 

The  solids  not  fat  calculated  from  my  formula  are  inserted  in  the  right-hand 
column  in  the  table  of  results.  The  twenty-four  hours  specific  gravity  is  used  for 
calculation. 

It  is  seen  that  in  the  two  cases  where  there  was  a  distinct  rise  the  agreement  is 
good  between  the  found  and  calculated  results ;  in  the  others,  where  the  rise  is  prac- 
tically nothing,  the  calculated  solids  not  fat  are  too  low. 

]  have  found  that  the  concordance  between  solids  not  fat  found  and  that  calcu- 
lated from  any  formula  fluctuates  with  the  season  to  a  notable  extent.  It  may 
happen  that  the  rise  in  specific  gravity  takes  place  under  certain  climatic  and  other 
conditions  at  one  season  of  the  year  and  not  at  others. 

It  would  be  useful  to  study  periodically  for  a  whole  year  this  question. 

Imay  add  that  until  this  year  I  had  always  found  a  distinct  rise  in  the  specific 
gravity,  and  that  my  former  experiments  had  always  been  conducted  in  the  autumn 
and  winter. 

Messrs.  L.  K.  Boseley  and  F.  W.  Joint  have  made  several  of  the  determinations. 

DOES  CREAM  LOSE  FAT  ON  KEEPING  FOB  A   LONG   TIME    WITS  AND 
WITHOUT  BICHROMATE  OF  POTASH? 

By  A.  L.  Winton. 

Cream  was  used  for  these  experiments  rather  than  milk,  because  with  a  higher  per 
cent  of  fat  a  loss  of  this  ingredient  would  be  more  apparent.  On  April  23  a  quan- 
tity of  sweet  Cooley  cream  containing  22.25  per  cent  of  fat  was  thoroughly  mixed 
and  divided  into  two  samples.  To  one  of  the  samples  bichromate  of  potash  was 
added  in  the  proportion  of  1  gram  of  the  salt  to  1  liter  of  the  milk;  to  the  other 
sample  no  preservative  was  added. 

A  number  of  portions  of  18  cc.  each  was  removed  by  a  pipette  from  each  sample  and 
placed  in  test  bottles  for  the  determination  of  fat  in  cream  by  the  Babcock  method. 
Ttvo  of  these  portions,  one  poisoned  and  one  not  poisoned,  were  tested  at  once 
(April  23) ;  the  remainder  was  placed  under  a  bell  glass  and  kept  at  room  temperatures 
for  further  tests. 
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Up  to  the  date  of  writing  tests  have  heen  made  on  four  dates  at  intervals  during 
a  period  of  three  months.  It  is  proposed  to  reserve  the  remainder  of  the  portions 
in  the  test  bottles  for  further  tests,  running  through  an  entire  year.  Thus  far  the 
portions  containing  the  bichromate  of  potash  look  the  same  as  when  first  prepared, 
but  the  others  have  been  for  some  time  in  a  rotten  condition,  furnishing  a  medium 
for  the  growth  of  fungi  and  maggots.     The  results  thus  far  obtained  follow: 


Date. 


April  23 
May  2.. 
June  11. 
July  22. 


Per  cent  of  fat. 


Poisoned. 


22.25 
22.25 
22.25 
22.25 


Not  poi- 
soned. 


22.25 
22.50 
22.25 
22.  CO 


It  will  be  seen  that  the  results,  after  keeping  the  cream  three  months,  are 
essentially  the  same  as  those  obtained  on  the  fresh  samples.  The  extreme  difference 
of  0.5  per  cent,  which  is  probably  due  to  error  in  pipetting  the  cream  or  measuring 
the  fat,  is  equivalent  to  less  than  1.05  per  cent  on  milk  containing  4  per  cent  of  fat. 

CALCULATION  OF  TOTAL  SOLIDS  IN  MILE  FROM  THE  PER  CENT  OF 
FAT  AND  THE  SPECIFIC  GRAVITY,  ACCORDING  TO  THE  FORMULAS  OF 
BABCOCE,  FLEISCHMANN,  AND  OF  HEHNER  AND  RICHMOND,  COM- 
PARED WITH  THE  GRAVIMETRIC  METHOD. 


By  L.  L.  Van  Slyke. 
[Abstract.] 

Mr.  Van  Slyke  has  determined  the  total  solids  in  milk  by  the  formulas  mentioned 
above  in  483  samples  of  milk  and  29  samples  of  whey. 

In  the  gravimetric  method  drying  on  sand  was  practiced.  The  average  results  for 
the  483  samples  of  milk  are  as  follows : 

Per  cent. 

Total  solids  by  gravimetric  method 13. 12 

Total  solids  by  formula  of  Hehner  and  Richmond 13.  09 

Total  solids  by  formula  of  Fleischmann 13.  39 

Total  solids  by  formula  of  Babcock 13.  46 

The  tests  began  on  the  15th  of  January  and  closed  on  the  13th  of  August,  1894. 
Milk  of  the  following  breeds  of  cows  was  used,  viz :  Ayrshire,  Holstein-Friesian, 
American  Holderness,  Shorthorn,  Guernsey,  Jersey,  and  Devon. 

It  is  seen  that  the  average  by  the  Hehner  and  Richmond  formula  is  practically 
the  same  as  that  obtained  by  the  gravimetric  method,  while  the  average  results 
obtained  by  the  formulas  of  Fleischmann  and  Babcock  are  about  0.  3  and  0.  4  per 
cent  too  high,  respectively. 

The  variations  in  individual  cases,  however,  are  much  greater  than  this.  In  the 
case  of  a  Guernsey  milk,  while  the  gravimetric  method  gave  19. 2  per  cent  total 
solids,  the  Fleischmann  formula  gave  18.06  per  cent  and  the  Hehner  and  Richmond 
17.70  per  cent.  In  most  cases,  however,  the  agreement  between  the  gravimetric 
method  and  the  results  calculated  by  the  different  formulas  was  reasonably  close. 

Fractional  milking  was  practiced  in  some  cases,  so  as  to  vary  the  percentage  of  fat 
in  the  milk,  but  in  these  cases  also  the  agreement  was  fairly  satisfactory. 

The  same  is  true  also  in  the  case  of  whey  where  the  percentage  of  fat  was  very 
low,  but  in  these  cases  the  total  solids  as  calculated  by  the  formulas  were  uuiformly 
higher  than  those  obtained  by  drying,  and  this  difference  was  about  0.75  per  cent. 
5556—]^o.  43 13 
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The  formulas  may  be  regarded  as  being  applicable  with  a  reasonable  degree  of 
accuracy  with  the  normal  content  of  fat  as  found  in  the  milk.  With  a  very  high 
content  of  fat  or  a  very  low  content  the  formulas  are  less  reliable.  Inasmuch,  how- 
ever, as  these  formulas  have  been  devised  for  the  purpose  of  testing  ordinary  normal 
milks,  they  may  be  regarded  as  of  considerable  utility  in  this  respect,  so  that  when 
the  specific  gravity  has  been  accurately  determined  and  the  percentage  of  fat 
obtained  the  total  solids  can  be  computed  with  reasonable  certainty  by  the  applica- 
tion of  the  formulas  in  question.     The  formulas  are  as  follows: 

Let  t  =  per  cent  total  solids,  S  =  specific  gravity  at  15.5°  C.  (15  C.  in  Fleisch- 
mann's  formula),  and  f  =per  cent  fat. 

Fleischmann:    t=1.2f+ 2.665 ^— — 

Hehner  and  Richmond:    t= ^ — .    If  ^->2.5  correct  the  value  obtained  for 

t  by  adding  .05  f  -r — 2.5    J 
Babcock:    Solids  notfat=f  Jo^i^^f  — 1)  x  (100— f)2.6 

A   METHOD    OF  DETERMINING  BUTTER   FAT  IN  MILK  OR  CREAM  BY 

DIFFERENCE. 

By  S.  W.  McKeown. 

For  several  years  I  have  employed  the  following  method  of  milk  analysis  with 
good  results : 

Weigh  as  quickly  as  possible,  by  means  of  a  sensitive  analytical  balance,  about  2 
grams  of  milk  on  a  platinum  crucible  lid  of  1-J  to  2  inches  diameter;  silver  or 
nickel  will  answer  equally  well.  Evaporate  in  the  usual  manner  at  a  temperature 
of  212°  F.  until  weight  of  residue  is  constant.  After  taking  the  final  weight,  immerse 
the  dish  and  contents  in  a  beaker  containing  about  150  cc.  of  petroleum  naphtha; 
place  the  lid  in  an  upright  position  and  if  necessary  add  enough  naphtha  to  com- 
pletely immerse  the  dish.  Leave  for  one  hour  or  more  (I  sometimes  keep  the  dish 
in  the  naphtha  ten  or  twelve  hours)  then  take  out  and  dry  for  thirty  minutes  at  212° 
F.,  cool  in  a  desiccator  and  weigh  again.  The  loss  in  weight  is  butter  fat.  The  lid  may 
be  again  immersed  in  the  naphtha  and  the  operation  repeated,  but  there  is  rarely 
any  further  loss. 

Two  grams  appear  to  be  the  proper  amount,  5  grams  requiring  too  long  a  time  to 
evaporate  to  complete  dryness  and  the  residue  can  not  be  so  thoroughly  and  so  surely 
exhausted  of  its  fat.  I  use  a  silver  crucible  lid  which  is  flat,  and  during  the  evapo- 
ration if  any  blisters  appear  1  puncture  them  with  a  platinum  wire.  Of  course  some 
care  is  necessary  to  avoid  loss  of  nonfatty  particles,  but  if  any  such  should  become 
detached  they  can  easily  be  noticed  floating  in  the  naphtha.  The  results  agree  very 
closely  with  those  obtained  by  the  Adams  method.  Less  skill  and  less  personal  atten- 
tion are  required  than  by  any  other  method  that  I  know  of.  The  plan  of  exhausting 
the  residue  of  its  fat  by  repeated  use  of  small  portions  of  ether  or  naphtha,  or  carbon 
bisulphide,  I  have  found  to  be  tedious  and  uncertain  in  its  results. 

On  motion,  the  report  on  dairy  products  was  adopted. 

REPORT  ON  TANNIN. 
By  W.  H.  Keug. 

The  Congress  of  Chemists  held  in  conjunction  with  the  Columbian  Exposition  at 
Chicago  last  year  brought  together  a  large  number  of  prominent  chemists,  among 
whom  were  several  that  are  connected  with  the  leather  trade.  I  was  at  that  time 
engaged  at  the  exhibit  of  the  Chemical  Division  in  the  Government  building  in  an 
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investigation  of  the  foreign  tanning  materials  which  were  exhibited  at  the  Exposi- 
tion. This  work  was  undertaken  for  the  Forestry  Division  of  the  Department  of 
Agriculture,  and  it  was  desired  to  show  the  practical  value  of  these  materials.  For 
this  purpose  I  used  the  method  recommeuded  by  Proctor  in  England  which  is  known 
to  all  of  you  and  consists  in  percolating  the  liquid  through  a  column  of  hide  powder 
and  determining  the  solids  remaining  in  the  percolate  after  rejecting  the  first  50  cc. 
I  was  assisted  in  this  work  by  Prof.  Collingwood,  of  the  Arizona  Experiment  Station, 
and  neither  of  us  was  satisfied  with  the  method. 

In  conjunction  with  Mr.  Hurty  and  Mr.  Westenfelder  we  extensively  discussed  the 
subject,  and  fully  realizing  the  importance  of  having  a  uniform  method  which,  even 
if  not  giving  absolute  results,  would  at  least  yield  such  as  were  concordant  and  com- 
parable, we  decided  to  attempt  a  realization  of  this.  In  accordance  with  this  decision 
a  meeting  was  called  for  the  30th  of  October  at  the  rooms  of  the  Chicago  Academy  of 
Sciences,  and  invitations  were  sent  to  a  number  of  tanning  chemists.  Owing  to  the 
distance  that  separates  Chicago  from  the  East,  where  many  of  these  chemists  are 
located,  none  of  the  Eastern  chemists  could  be  present,  but  all  sent  answers  expressing 
manifest  pleasure  in  the  fact  that  such  work  was  to  be  undertaken  and  promising 
their  hearty  cooperation.  Messrs.  Hurty,  Fiebing,  Westenfelder,  and  myself  were 
present,  and  after  long  discussion  decided  to  organize  the  Association  of  American 
Leather  Chemists  and  drafted  a  provisional  method,  as  follows: 

PROVISIONAL    METHOD. 

1.  Use  such  an  amount  of  extract  that  100  cc.  of  the  solution  shall  contain  about 
1  gram  of  dry  solids. 

2.  Add  to  the  extract  taken  about  200  cc.  of  water  at  or  over  80°  C,  stir  until  dis- 
solved, transfer  to  a  graduated  flask,  washing  out  the  beaker  with  warm  water,  cool 
and  make  up  to  the  mark.  Shake  thoroughly,  immediately  take  100  cc,  evaporate, 
dry  to  constant  weight  at  95  to  100°  C,  and  weigh.  Result  is  total  solids.  Now  filter 
the  remainder  of  the  solution  through  thick  filter  paper  9  cm.  in  diameter  (S.  and  S. 
sirup  filter  paper  is  recommended),  using  a  teaspoonful  of  purified  kaolin  if  neces- 
sary.    Take  100  cc.  of  filtrate,  evaporate  and  dry  for  total  solid  matter. 

Note. — The  dishes  should  be  covered  during  drying,  so  as  to  prevent  loss  by  pop- 
.  ping,  and  the  residues  must  always  be  dried  to  constant  weight,  at  a  temperature 
not  exceeding  100°  C. 

3.  Determine  the  amount  of  soluble  matter  in  the  hide  powder  by  making  a  blank 
analysis  identical  with  the  method  used  for  determining  the  tannin. 

4.  Take  6  grams  of  hide  powder,  put  into  a  glass  with  100  cc.  of  water,  and  shake 
for  five  minutes.  This  will  remove  traces  of  soluble  matter.  Strain  through  well- 
washed  muslin  or  linen,  and  squeeze  out  very  thoroughly. 

Divide  the  moist  hide  powder  into  three  portions.  Take  about  130  cc.  of  filtered 
tannin  liquid  and  shake  up  with  the  first  portion  of  hide  powder  for  about  five  min- 
utes. Strain  through  well-washed  muslin  or  linen.  To  the  strained  liquid  add  the 
second  portion  of  hide  powder,  shake  again  for  five  minutes  and  strain  as  before. 
To  the  filtrate  add  the  last  portion  of  hide  powder  and  shake  again  for  about  eight 
minutes.  Now  filter  through  sirup  filter  paper,  pouring  the  liquid  back  if  neces- 
sary, so  as  to  obtain  a  perfectly  clear  filtrate.  Take  100  cc.  of  the  filtrate,  evaporate, 
and  dry  as  before. 

(a)  It  is  absolutely  necessary  to  use  some  form  of  mechanical  shaker,  as  shaking 
by  hand  is  not  intense  enough  to  remove  all  the  tannin.  The  association  recom- 
mends any  form  of  the  machine  known  as  "milkshaker." 

5.  Determine  the  moisture  in  the  extract  by  drying  2  grams  to  constant  weight. 

The  method  of  investigation  used  by  the  Association  of  Official  Agricultural  Chem- 
ists was  adopted.  This  consists  in  sending  to  each  chemist  who  is  to  participate  in 
the  work  a  sample  of  the  substance  to  be  analyzed,  together  with  a  minute  descrip- 
tion of  the  method  to  be  used.  This  method  is  to  be  closely  followed,  and  the  results 
sent  in  to  the  reporter,  who  tabulates  them  and  draws  his  comparisons.  Uniform 
samples  of  extract  and  hide  powder  were  accordingly  sent  to  the  following  chemists : 
Messrs.  Hurty,  Adriance,  Fiebing,  Trimble,  Westenfelder,  Yocum,  Collingwood,  Kerr, 
Norris,  Trubek,  and  the  Tiffany  Chemical  Company. 

Reports  were  received  from  nine  chemists. 
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Table  of  results. 


Analyst. 


J.N.Hurty 

B.  D.  Westenfelder 

J.H.Fiebing 

H.  Trimble 

W.  M.  Norris 

J.  S.  Adriance 

J.  H.  Yocum 

G.A.Kerr 

W.  H.  Krug 

Mean 

Difference  between  maximum  and  min- 


Total 
solids. 


Per  cent. 
42.74 
41.72 
41.60 
44.32 
43.55 
42.98 
43.75 
42.85 
41.63 
42.  693 

2.72 


Soluble 
solids. 


Per  cent. 
41.91 
41.22 
40.60 
41.84 
40.67 
40.48 
41.66 
41.66 
40.46 
41. 164 

1.45 


Tanning 
subst. 


Per  cent. 
24.88 
26.21 
23.20 
'24.90 
25.75 
23.69 
27.50 
25.20 
23.36 
24. 974 

4.30 


Total 
solids  by 

direct 
metbod. 


Per  cent. 
42.05 
43.32 


42.29 
42.  553 


1.27 


1Mr.  Trimble's  result  excluded  from  tbe  average,  not  having  been  obtained  by  the  provisional  method. 
Residues  from  6  grams  of  hide  powder  treated  by  provisional  method. 


Analyst. 

Residues 
in  grams. 

0.008 
.0149 

2.  0043 
.040 

'This  was  calculated  from  result  on  5  grams,  wbich  was  stated  to  be  0. 0715  per  cent. 

The  individual  reports  differed  in  so  many  details  that  they  could  not 
be  compiled  into  one  table,  and  are  therefore  given  below.  Mr.  Wes- 
tenfelder, Cincinnati,  sends  the  following  report: 


Table  I. 


Total  solids. 

Water 

by  differ - 

'ence. 

Total 
extract. 

Soluble 
extract. 

Insoluble 
extract. 

Non- 
tannins. 

Tannins. 

Per  cent. 

42.05 

Per  cent. 
57.95 

Per  cent. 
41.72 

Per  cent. 
41.22 

Per  cent. 
0.50 

Per  cent. 
14.96 
15.06 

Per  cent. 
26.26 
26.16 

Mean :    42.  05 

57.95 

41.72 

41.22 

.50 

15.01 

26.21 

Table  II. — Determination  of  nontannins  without  washing  the  hide  powder. 


Nontannins. 

Tannins. 

Soluble 
extract  by 
addition. 

Per  cent. 
16.87 
19.13 

Per  cent. 
24.35 
22.09 

Per  cent. 
41.22- 

41.22 

Mean:   18. 

23.22 
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Tannin  by  Lowenthal  method,  using  hide  powder  to  remove  the  tannin=25.82per 
cent. 

He  writes  :  "  The  sample  of  extract  was  in  a  high  state  of  fermentation,  which  I 
think  will  not  materially  influence  the  result  of  tannin,  but  will  lower  the  figures 
for  solids  and  nontannins  and  increase  the  proportion  of  tannin  to  total  extractive 
matter.  Please  observe  that  I  have  given  two  results  for  nontannins  and  tannins. 
Results  in  Table  I  agree,  and  in  Table  II  disagree.  I  account  for  this  that  I  shook 
No.  2  more  violently,  thereby  causing  more  soluble  matter.  At  any  rate,  I  can  see  that 
if  the  hide  powder  is  not  first  washed  with  water  the  results  will  vary  as  much  as 
by  the  old  filter  tube  method.  As  to  the  results  by  the  Lowenthal  method,  I  will 
say  that  I  proceeded  rather  differently  from  the  recommendation  given  by  the  Ger- 
man Association  of  Tanning  Chemists.  Instead  of  macerating  the  hide  powder  in 
the  liquid  for  twenty-four  hours,  I  shookup  the  hide  powder  in  a  flask  with  water, 
put  a  plug  of  absorbent  cotton  in  the  neck  of  a  funnel,  poured  the  magma  on  it, 
and  thoroughly  washed  it  with  water.  After  draining  well  I  poured  the  liquid 
upon  it  and  discarded  about  50  cc.  of  the  filtrate.  The  filtrate  following  was  used 
for  titration.     I  used  about  3  grams  of  hide  powder." 

Mr.  Fiebing,  Milwaukee,  sends  this  report : 

(1)  Mr.  Fiebing's  results. 
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Grams. 

Per  ct. 

Per  ct. 

Per  ct. 

Percent. 

Per  ct. 

Per  c*. 

Per  ct. 

Per  c«. 

Per  c«. 

Per  cen£. 

Grams. 

24. 759 

41.6 
41.6 

40.7 
40.5 

0.90 
1.10 

17.2 
17.6 

19.2 
19.3 

17.5 
17.5 

19.20 

0.008 

14. 
12. 

24. 965 

17.9 

19.5 

Mean . 

41.6 

40.6 

1.00 

17.4 

19.25 

17.5 

19.20 

17.9 

19.5 

.008 

13. 

(2)  Tannins  calculated  from  the  above  results. 


a.             b.             c. 

d.              e.             /. 

Per  ct. 
23.20 

Per  ct. 
21.35 

Per  ct.  |  Per  ct.     Per  ct. 
•23.10       21.40       22.70 

Per  ct. 
31.10 

Mr.  Trimble,  Philadelphia,  sends  the  following  report: 


TotalsoUds.— - 

Insoluble    Soluble 
matter,      extract. 

Tannins. 

Per  cent. 
44.43 
44.  2L 

Per  cent. 
56.68 

Per  cent.   Per  cent. 
2.  52            41.  91 
2.  44            41.  77 

Per  cent. 
24.88 
24.91 

Means :  44.  32 

56.68 

2.  48            41.  84 

24.90 
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Tannins  by  the  Procter  percolation  method,  rejecting  first  80  cc. 


Tannins. 


Per  cent. 

21.68 
21.63 

Mean:    21.66 


He  writes :  "  In  every  case  your  suggestions  were  complied  with,  except  in  using 
a  'milk-shake '  apparatus.  The  hide  powder  used  in  the  latter  method  was  obtained 
from  Eitner  in  Vienna." 

William  M.  Xorris,  Princeton,  X.  J.,  writes:  "  The  sample  of  extract,  which  stood 
in  a  warm  place  for  some  time  before  the  analysis  was  made,  fermented." 

John  S.  Adriance,  Xew  York,  writes :  "  S.  and  S.  paper  No.  591  was  used  in  filtering." 

John  H.  Yocum,  New  York,  sends  the  following  report : 


Moisture   Total  ex- 
direct,        tract. 


Sum  of 

extract     Insoluble 
and  matter, 

moisture  .| 


Xon- 
tannins. 


Tannins. 


Percent. 
56.10 


Percent.    Percent. 
43.  75  99.  85 


Per  cent.    Per  cent. 
2.  09  14. 16 


Per  cent. 
27.50 


Method  in  use  in  labor  atot 


Xontannins. 

Tannins. 

Per  cent. 
14.52 

Per  cent. 

27.14 

Soluble  matter  in  hide  powder,  6  g.  to  200  cc. 


Official  H.  P.    ^Wtory 


Grams. 

.040 


Grams. 

.081 


He  writes:  "  The  extract  was  of  necessity  kept  so  long  that  when  opened  it  was 
found  to  have  soured.  While  not  thinking  this  would  interfere  with  the  analysis, 
you  should  know  of  it.  The  method  in  use  in  the  laboratory  is  the  same  as  the  Asso- 
ciation method,  the  only  difference  being  in  the  hide  powder  used,  and  in  a  slightly 
longer  time  in  the  extraction.  The  hide  furnished  by  you  gave  0.040  grams  to  6 
grams  in  200  cc.  of  water  treated  the  same  way  as  in  an  analysis,  while  that  in  use 
in  our  laboratory  gave  .081  grams  in  2ike  amount  and  method.  I  would  suggest  an 
estimation  of  the  nitrogen  as  a  method  of  determining  the  soluble  matter  in  the 
residue  due  to  the  hide  powder. 

Mr.  Kerr,  Columbus,  Ind.,  sends  the  following  report: 


Method. 


Total 
extract. 


Soluble    Insoluble 
extract,     extract. 


Tannins 


Provisional  method :  Percent. 

H.  P.  froniFiebing '     42.85 

H.  P.  from  Eitner |     42.85 

Laboratory  method : 

H.  P.  from  Fiebing 42.85 

H.  P.  from  Eitner 42.85 


yer  cent. 

Per  cent 

41.66 

1.19 

41.66 

1.19 

Water 
direct. 


Percent.    Percent. 


41.66 
41.66 


1.19 
1.19 


25.20 
25.40 


24.80 
25.10 


56.57 
56.57 


56.57 
56.  57 


From  Mr.  Kerr's  letter  I  infer  that  he  uses  the  filtering  method  in  his  laboratory. 
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DISCUSSION    OF    INDIVIDUAL   REPORTS. 

Mr.  Westenfelder  sent  in  three  results  for  tannius  obtained  by  different  methods — 
one  by  the  provisional  method,  one  obtained  with  unwashed  hide  powder,  and  one 
obtained  by  the  Lowenthal  method.  The  results  with  unwashed  hide  powder  are 
much  lower  than  those  obtained  by  the  provisional  method,  but  as  the  latter  are  not 
corrected  for  the  water  retained  by  the  hide  powder  it  is  uncertain  whether  this 
difference  is  due  to  the  omission  of  the  washing,  especially  as  Mr.  Fiebing  found  a 
difference  of  but  0.05  per  cent  between  the  tannins  corrected  for  the  retained  water 
and  those  obtained  with  unwashed  hide  powder.  The  result  obtained  by  Mr.  Wes- 
tenfelder  by  the  Lowenthal  method  is  0.4  per  cent  lower  than  the  provisional 
method,  not  an  excessive  difference. 

Mr.  Fiebing  sent  in  a  very  full  report.  He  obtained  almost  identical  results  by 
the  provisional  method  and  the  filter  method.  His  work  on  the  water  retained  by 
the  hide  powder  shows  the  importance  of  a  correction  for  this  error,  the  difference 
between  the  uncorrected  and  corrected  tannins  being  1.85  per  cent.  He  does  not 
state  what  hide  powder  he  used  in  obtaining  result  E,  but  it  is  evident  by  the  differ- 
ence between  this  and  the  figure  obtained  by  the  filter  method,  using  the  official 
hide  powder  (Result  C),  that  the  absorptive  power  of  the  hides  was  different,  and 
this  is  one  point  which  will  have  to  be  taken  into  consideration  by  the  association 
if  it  desires  to  arrive  at  a  satisfactory  method.  Unfortunately  Mr.  Fiebing  did  not 
make  an  estimation  by  the  provisional  method,  using  this  other  hide  powder. 

Prof.  Trimble's  report  shows  the  inferiority  of  the  percolation  method  when  com- 
pared with  the  provisional  method.  It  gave  a  result  3.6  per  cent  lower  than  the  lat- 
ter. Prof.  Trimble's  work,  though  not  done  with  a  milk  shaker,  compares  very  favor- 
ably with  the  work  of  the  other  analysts,  his  mean  being  almost  identical  with  the 
mean  of  the  figures  obtained  by  the  provisional  method. 

Mr.  Yocum  uses  a  method  in  his  laboratory  which  is  almost  identical  with  the 
provisional  method,  the  only  variation  being  in  a  slightly  longer  time  of  contact  with 
the  hide  powder.  Strangely  enough  the  figure  obtained  by  this  method  is  slightly 
lower.  This  again  may  be  due  to  the  hide  powder  used,  having  its  origin  either 
in  a  different  retentive  or  absorptive  power. 

Mr.  Kerr  reports  analyses  made  by  the  provisional  and  filter  methods,  using 
Fiebing's  and  Eitner's  hide  powder.  In  both  cases  the  latter  gave  a  slightly  higher 
figure.  The  results  by  the  filter  method  are  lower,  though  this  difference  is  not 
very  great. 

DISCUSSION   OF   RESULTS. 

In  looking  at  Table  No.  1,  a  compilation  of  the  comparable  results,  the  wide  dif- 
ference between  the  minima  and  maxima  is  immediately  evident.  In  the  case  of 
the  most  important  estimation,  the  tannins,  it  is  absolutely  startling  and  seems 
beyond  explanations. 

Various  reasons  may  be  advanced  for  these  variations.  In  the  case  of  the  total 
extract  the  manner  of  taking  the  sample  is  liable  to  lead  to  erroneous  results. 

Unless  an  extract  is  carefully  manufactured  it  often  contains  material  which,  even 
after  shaking  violently,  settles  to  the  bottom  before  the  analyst  can  take  out  a  uni- 
form sample  with  the  pipette.  The  fact  that  several  of  the  analysts  allowed  some 
time  to  elapse  before  analyzing  the  sample,  so  that  it  was  partially  fermented,  does 
not  seem  to  have  had  a  tendency  to  uniformly  lower  the  figure  for  total  extract. 
Messrs.  Westenfelder,  Morris,  and  Yocum  reported  the  sample  fermented.  The  former 
obtained  41.72  per  cent  total  extract,  the  two  latter  43.55  and  43.75  per  cent  respec- 
tively. The  least  difference  between  results  is  found  in  the  column  "soluble 
extract."  The  only  cause  for  any  difference  which  can  be  advanced  outside  of  the 
destructive  influence  of  fermentation  is  imperfect  filtration.  I  have  found  this  part 
of  the  work  quite  unsatisfactory.  The  diluted  extract  at  first  filters  very  rapidly ; 
then  the  paper  becomes  clogged,  and  it  takes  hours  to  obtain  the  quantity  requisite 
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to  operate  with.  I  think  that  great  improvement  may  be  made  at  this  point.  A 
few  analysts  sent  in  reports  on  the  amount  of  soluble  matter  in  the  hide  powder 
treated  by  the  provisional  method.  They  vary  so  much,  however,  that  it  is  impossible 
to  explain  the  variation.  The  greatest  variation  is  found  in  the  column  "  Tannins." 
Various  reasons  have  suggested  themselves  in  explanation  of  this.  They  are  as 
follows : 

First.  The  length  of  time  the  extract  stood  in  the  laboratory  before  being  ana- 
lyzed. In  several  cases  the  analysts  reported  the  sample  fermented ;  in  others  the 
fermentation  may  have  commenced,  and  I  do  not  doubt  for  a  moment  that  the 
changes  brought  about  by  such  fermentation  materially  affected  results. 

To  test  this  I  analyzed  a  sample  of  the  extract  in  July,  three  months  after  my  first 
analysis  had  been  made.  The  sample  had  stood  all  this  time  in  a  warm  place,  and 
the  cork  was  almost  driven  out  by  the  gases  generated  during  decomposition.  On 
pouring  out  the  extract  it  was  found  to  be  quite  thin,  whereas  the  original  sample 
was  thick.     I  obtained  the  following:  results : 


Total 
extract. 

Soluble 
extract. 

Tannins. 

Per  cent. 
41.63 
39.83 

Per  cent. 
40.46 
39.60 

Per  cent. 
23.36 

21.68 

1.80 

0.86 

1.68 

It  is  therefore  evident  that  this  fermentation  does  affect  the  tannins,  and  we  may 
here  seek  an  explanation  for  the  wide  differences  exhibited  in  the  table. 

Second.  Thoroughness  with  which  the  diluted  extract  was  mixed  with  the  hide 
powder,  or,  in  otber  words,  the  speed  at  which  the  milk  shaker  is  run.  This  seems  to 
me  an  important  point.  The  great  objection  to  all  previous  methods  of  determining 
tannin,  based  on  treatment  with  hide  powder,  has  always  been  that  the  liquor  did  not 
come  in  sufficiently  thorough  contact  with  the  powder  to  extract  all  the  tannins. 
The  treatment  in  the  " milk  shaker"  is  a  most  important  step  towards  " eliminat- 
ing'' this  objection,  but  even  here  a  difference  in  the  violence  with  which  the  mix- 
ture is  shaken  up  must  cause  some  variation. 

Third.  The  amount  of  water  retained  by  the  hide  powder  after  washing  and 
expressing.  This  is  most  certainly  a  source  of  error,  as  shown  by  the  results  sent  in 
by  Mr.  Fiebing.  His  figures  show  a  difference  of  almost  2  per  cent  between  the 
results  directly  determined  and  those  corrected  for  the  water  retained  by  the  hide 
powder.  When  the  hide  powder  is  expressed  as  directed  in  the  provisional  method 
it  is  certainly  impossible  to  obtain  a  uniform  retention  of  water.  The  statement 
"squeeze  out  thoroughly"  is,  at  the  best,  indefinite,  and  there  will  in  most  cases  be  a 
difference  of  opinion  among  analysts  as  to  when  this  is  accomplished.  I  think  that 
the  method  used  by  Mr.  Fiebing,  namely,  to  squeeze  in  a  copying  press,  will  do 
much  towards  diminishing  the  possibilities  of  error  from  this  source.  The  water 
retained  by  the  hide  powder  when  squeezed  can  be  determined  once  for  all  for  each 
batch  of  hide  powder,  and  this  factor  applied  as  the  variation  between  individual 
determinations  when  the  full  pressure  of  the  press  is  applied  is  no  doubt  too  small 
to  materially  affect  the  correction. 

Fourth.  The  method  of  drying  the  residues.  It  has  been  the  universal  experience 
in  our  laboratory  that  it  was  well-nigh  impossible  to  arrive  at  an  accurate  estimate 
of  the  total  solids  in  solutions  of  organic  substances  by  the  direct  method.  By  the 
direct  method,  we  understand  drying  in  an  oven  at  100  C.  until  constant  weight  is 
obtained.  I  say  u  well-nigh  impossible,"  and  might  say  impossible,  because  we  have 
never  found  a  substance  of  this  kind  that  could  be  dried  to  constant  weight.  The 
determination  of  the  moisture  in  such  materials  has  been  the  subject  of  discussion 
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and  experimentation  in  the  Association  of  Official  Agricultural  Chemists  for  many- 
years.  All  methods  of  drying  have  been  exhaustively  tried  by  this  association, 
among  which  may  be  named,  for  solids,  drying  in  hydrogen  at  100°  and  drying  in 
air  at  100° ;  for  liquids,  drying  in  air,  in  open  dish,  at  100°,  drying  in  vacuo  at  110°, 
film  drying,  etc.  The  great  difficulty  with  all  these  is  the  impossibility  of  obtain- 
ing a  constant  weight.  The  samples  will  lose  up  to  a  certain  point,  and  from  there 
on  rapidly  gain.  In  experiments  made  in  our  laboratory  on  samples  of  molasses, 
with  the  method  of  drying  in  an  open  dish  at  100°,  the  samples  were  still  losing 
weight  after  having  been  dried  one  hundred  and  sixty-five  hours.  Appreciating  the 
impossibility  to  obtain  absolute  final  results  which  represented  the  true  amount  of 
moisture  in  samples,  the  agricultural  chemists  have  always  used  compromise 
methods,  which  at  least  insured  comparable  figures.  Thus,  in  feeding  stuffs  they 
specify  drying  in  hydrogen  at  100°  for  five  hours,  the  loss  to  be  called  the  moisture; 
in  sugars,  sirups,  honeys,  etc.,  to  dry  until  the  loss  in  one  hour  is  not  greater  than 
0.  20  per  cent.  There  are  two  reasons  for  this  inability  to  obtain  a  constant  weight, 
namely,  decomposition  and  oxidation.  Decomposition  may  set  in  and  cause  a  loss 
which  is  estimated  as  moisture,  and  oxidation  may  begin  at  some  indeterminable 
time  and  render  it  well  nigh  impossible  to  determine  the  point  where  the  last  loss 
occurred.  Both  processes  may  be  going  on  simultaneously,  and  the  result  thereby 
be  thoroughly  vitiated.  At  the  meeting  in  Chicago  I  brought  up  this  point,  but  was 
assured  at  the  time  that  it  was  extremely  easy  to  obtain  a  constant  weight.  I  have 
found,  however,  in  all  my  work,  both  with  the  official  sample  of  extract  and  a  hem- 
lock extract  furnished  by  Mr.  Hurty,  that  the  residues  would  lose  for  about  five 
hours  and  then  gain  very  rapidly. 

During  the  last  few  months  Messrs.  Carr  and  Sanborn,  of  our  division,  have  made 
extensive  experiments  on  this  subject,  with  the  view  of  solving  the  problem.  It 
givee  me  great  pleasure  to  say  that  they  have  accomplished  this,  and,  as  I  am  sure 
that  it  will  interest  the  association,  I  will  read  a  letter  which  they  have  written  at 
my  request  and  which  gives  a  resume  of  their  work,  together  with  some  of  the 
results  achieved. 

U.  S.  Department  of  Agriculture,  Division  of  Chemistry, 

Washington,  D.  C,  August  21,  1894. 

Dear  Sir:  Replying  to  your  request  for  a  description  of  the  drying  method  with 
which  we  have  secured  such  uniform  results  on  readily  decomposable  sugar  solu- 
tions, we  beg  to  transmit  the  following,  adapted  to  meet  what  we  conceive,  from 
your  information,  to  be  the  primary  difficulties  in  quantitative  desiccation  of  tanning 
extracts.  It  is  not  asserted,  much  less  claimed,  that  this  method  is  completely  satis- 
factory for  the  drying  of  all  organic  solids  in  solution.  On  the  contrary,  we  content 
ourselves  with  the  belief  that  it  far  surpasses  any  method  within  our  knowledge. 
We  realize  very  acutely  that  better  results  are  likely  to  be  obtained  by  conversion 
of  the  decomposable  body  to  be  dried  into  a  salt  which  resists  the  effect  of  pro- 
longed heating  more  completely.  In  the  interim,  while  researches  are  under  way  in 
the  latter  direction,  we  believe  it  advisable  to  adopt  a  method  which  partially 
obviates  the  effect  of  heating  by  conducting  the  drying  in  a  manner  which  insures 
maximum  rapidity.  Drying  upon  sand,  kieselguhr  (tripoli),  and  similar  media 
which  depend  for  their  efficiency  upon  the  greatness  of  heating  surface  and  the 
division  of  the  drying  solution  into  delicate  films,  fail  because  of  their  tendency  to 
form  clots  or  thick  masses  which  dry  very  slowly  toward  the  end  of  the  desiccation. 

To  obviate  these  difficulties  we  prepare  our  drying  medium  as  follows:  Good  por- 
ous pumice  stone  is  broken  into  pieces  (1)  approximately  1  cm.  square  and  (2) 
smaller  particles  which  pass  through  a  sieve  having  six  meshes  to  the  inch,  but 
resist  passage  through  a  sieve  one  size  smaller.  The  smaller  particles  must  be 
thoroughly  freed  of  dust. 

A  platinum  drying  dish  of  any  convenient  size  may  be  employed,  provided  it  con- 
tains sufficient  stone  to  completly  absorb  from  5  to  8  cc.  of  the  extract  solution. 
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The  dish  having  been  prepared  by  covering  the  bottom  with  the  fine  particles,  and 
these  in  turn  by  a  layer  of  the  large  pieces,  the  dish  and  contents  are  heated  to  red- 
ness for  fifteen  or  twenty  minutes,  cooled  and  weighed.  The  solution  is  weighed 
from  a  tared  bottle  or  flask,  and  by  means  of  a  pipette  with  a  fine  nozzle  is  evenly 
distributed  over  the  larger  pieces  of  stone.  The  object  in  using  the  fine  particles 
of  pumice  stone  is  to  prevent  the  solution  from  coming  in  contact  with  the  dish.  It 
is  likely,  judging  from  results  upon  refractory  molasses  samples,  that  the  drying  will 
be  complete  at  the  end  of  three  hours.  We  would  suggest  resort  to  careful  check- 
ing as  to  time  of  drying.  If  the  solution  is  fairly  homogenous  the  above  weight  will 
suffice. 

As  an  example  of  the  results  obtained  by  the  method  upon  solutions  which  can 
not  be  dried  by  ordinary  methods,  we  would  instance  the  following  upon  a  prepared 
solution  which  contained  sucrose,  dextrose,  levulose,  tannic  acid,  gum  arabic,  and 
sodic  chloride,  the  theoretical  solids  being  23.63  per  cent : 


Hours   drying. 

Per  cent 
solids  (a) 

Per  cent 
solids  (6). 

1 

23.87 
23.76 
23.72 
23.70 
23.65 
23.63 

23.93 

23.67 
23.66 
23.72 
23.65 
23.64 

2 

3 

4 

5 

6 

These  results  are  quoted  impartially  from  a  great  number  obtained  on  the  same 
solution,  and  are  intended  solely  to  convey  an  idea  of  the  extreme  rapidity  of  the 
method,  which  explains  in  great  part,  we  believe,  the  possibility  of  securing  uniform 
results  upon  solutions  containing  high  percentages  of  unstable  substances. 

Trusting  that  this  method  may  meet  the  difficulties  now  encountered  in  the  exam- 
ination of  tanning  extracts,  we  remain, 

Very  sincerely  yours,  O.Carr, 

T.  F.  Saxborn. 

Mr.  W.  H.  Krug, 

Reporter. 

The  fact  that  the  result  depends  greatly  on  the  manner  of  drying  has  been  appre- 
ciated by  II.  R.  Procter,  one  of  the  most  prominent  leather  chemists  in  England.  In 
an  article  published  in  the  Journal  of  the  Society  of  Chemical  Industry,  11,  329,  on 
the  " Technical  analysis  of  tanning  materials/'  he  describes  his  method  as  follows: 
"  Porcelain  dishes,  7.5  cm.  in  diameter,  are  recommended,  and  the  residues  are  to 
be  dried  at  110°  C.  and  weighed  every  ten  minutes  until  constant  weight  is  obtained. 
For  determining  the  water  a  separate  portion  is  dried  at  110c  C.  Of  block  gambier 
and  fluid  extracts  only  1  gram  must  be  used,  and  this  evenly  distributed  in  a  thin 
layer  in  the  dish.7' 

It  is  evident  that  where  a  chemist  is  limited  in  time  this  method  of  drying  is  very 
tedious.  He  will  be  continually  occupied  weighing,  and  when,  as  in  the  case  of  the 
extract  of  a  canaigre  root,  which  I  recently  analyzed,  it  takes  eighteen  hours  before 
the  residue  ceases  to  lose,  weighings  every  ten  minutes  are  very  impracticable.  In 
all  technical  work  speedy  and  time-saving  methods  are  .most  desirable,  and  if  it  is 
found  that  by  the  method  of  Messrs.  Carr  and  Sanborn  we  can  obtain  reliable 
results  we  will  have  attained  this. 

I  do  not  think  it  advisable  for  us  to  launch  forth  into  a  new  method  and  immedi- 
ately totally  abandon  the  old.  It  will  be  much  better  to  make  comparative  deter- 
minations during  the  ensuing  year,  and  then  at  the  next  meeting  settle  upon  some 
definite  method  if  the  results  warrant  it.  The  direct  drying  of  a  weighed  amount 
of  the  extract  has  its  great  drawbacks.     The  extract  is  thick,  and  it  is  difficult  to 


203 


dry  it  quickly  after  the  surface  lias  become  covered  with  a  hard  film.  I  therefore 
suggest  in  my  recommendations  a  method  modeled  after  the  Association  method  for 
sweet  wines. 

It  does  not  seem  necessary  to  me  to  make  a  total  extract  determination  in  the 
diluted  extract  and  a  separate  moisture  determination  in  the  undiluted  sample.  It 
appears  to  he  an  unnecessary  duplication  of  work.  Which  of  these  can  he  omitted 
can  he  determined  by  future  work. 

In  accordance  with  the  above,  I  make  the  following  recommendations : 

1.  That  in  paragraph  4  of  the  provisional  method,  "squeezed  thoroughly"  be 
changed  to  "  squeeze  in  a  copying  or  other  suitable  press  until  no  more  water  is 
expressed." 

2.  That  "shake  up  with  the  hide  powder"  be  changed  to  "shake  with  the  hide 
powder  in  a  milk-shake  apparatus  at  the  highest  possible  speed." 

3.  That  a  paragraph  be  introduced  to  read  as  follows:  "Determine  the  water 
retained  in  the  hide  powder  and  correct  for  the  error  caused  thereby." 

4.  That  the  reporter  for  the  ensuing  year  be  instructed  to  make  comparative  deter- 
minations of  the  total  solids  by  the  direct  method  of  drying  the  extract  at  100°  C, 
by  the  direct  method  of  drying  100  cc.  of  the  diluted  extract  at  100°  C,  by  the  method 
of  Messrs.  Carr  and  Sanborn  of  drying  10  grams  on  pumice  stone  at  100°  C.  and  deter- 
mining the  time  required  to  obtain  constant  weight  and  by  the  following  method: 
"Five  grams  of  the  thoroughly  mixed  extract  are  weighed  into  a  suitable  dish  of 
200  cc.  capacity,  diluted  with  100  cc.  of  warm  water,  evaporated  to  dryness  on  the 
water  bath,  and  dried  in  an  oven  at  100°  C.  until  the  residue  commences  to  gain  in 
weight." 

5.  That  the  reporter  be  instructed  to  experiment  with  modes  of  filtration  with 
the  view  of  improving  this  part  of  the  method. 

6.  That  the  Association  fix  upon  some  limit  for  the  amount  of  soluble  matter  in  the 
hide  powder. 

7.  That  the  reporter  be  instructed  to  experiment  with  the  methods  of  using  the 
three  portions  of  hide  powder  without  intermediate  filtration,  and  of  using  all  the 
hide  powder  at  once. 

8.  That  the  reporter  be  instructed  to  experiment  with  different  hide  powders  to 
determine  whether  they  vary  in  absorption  power.  The  retentive  power  must  each 
time  be  determined  and  corrected  for. 

In  conclusion,  I  offer  a  report  by  Mr.  Hurty  on  some  analyses  made  by  several  chem- 
ists of  a  hemlock  extract  which,  he  states,  gave  him  considerable  trouble.  The 
results  vary  as  widely  as  those  on  the  official  sample,  and  what  I  have  said  in  the 
case  of  the  latter  applies  to  them. 

Determinations  on  the  same  sample  of  hemlock  extract,  provisional  method,  by  the  gentle- 
men named.     Same  hide  powder  used  by  all. 


Solid 
matter. 

Soluble 
solids. 

Insoluble 
matter. 

Tannin.      JJSE 
tannin. 

Fiebing : 

Per  cent. 
53.80 
53.80 
51.62 

54.86 
53.64 
55.45 

54.65 
55.03 

Per  cent. 
44.40 
44.50 
44.78 

Per  cent. 
9.40 
9.30 
6.84 

Per  cent. 
27.40 
26.20 
25.34 

Per  cent. 
17.00 
18.30 
19.44 

18.17 

17.68 
18.60 

20.00 
18.90 

Westenfelder : 

45.58 
49.90 

47.32 
47.97 

8.06 
5.55 

7.33 
7.06 

27.90 
31.30 

•  28. 41 

27.38 

W.  B.  Taber 

Hurt?: 

Fiebing's  analyses  made  July  2, 1894.  Krug's  analyses  made  July.  Westenfelder' s  analyses  made, 
first  one,  July  21,  1894;  second  one,  August  3,  1894.  Taber  s  analyses  made  May,  1894.  Hurty's  analy- 
ses made,  first  one,  June  25.  1894;  second  one,  June  28,  1894. 

The  following  papers  were  presented: 
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NOTES  ON  THE  POINTS  OF  EBB  OB  IN  THE  SHAKE  METHOD  OF  DETEB- 
MININO  TANNIN  BY  HIDE  POWDEB. 


By  J.  H.  Yocum. 

The  shake  modification  of  the  hide-powder  method  was  originated  in  my  labora- 
tory some  two  years  ago,  and  has  been  used  constantly  since  that  time,  the  first 
published  account  appearing  in  the  Leather  Manufacturer,  in  April,  1893.  Since 
then  it  has  been  adopted  as  provisional  by  this  association  and  quite  recently  been 
favorably  commented  upon  by  Dr.  Proctor. 

I  have  made  a  large  number  of  analyses,  800  or  more,  by  this  method,  and  it  has 
given  constant  results  for  tannery  work.  Its  advantages  over  the  filter  are  less 
time,  less  trouble,  and  availability  in  a  very  warm  climate,  and  if  not  more,  certainly 
fully  equal  accuracy. 

I  have  endeavored  to  find  the  corrections  necessary  to  make  the  results  from  this 
absolute.  The  corrective  points  are  dilution  due  to  water  carried  into  the  analysis 
by  the  dampened  hide  and  soluble  hide  substance  getting  into  the  non-tannin  filtrate. 

The  method  as  used  in  this  laboratory  does  not  essentially  differ  from  the  provi- 
sional one. 

To  determine  nontannins  in  a  tannin  solution,  150  cc.  of  the  liquor  is  taken  and 
shaken  with  nine  grams  of  hide  in  three  portions,  each  shaking  lasting  ten  minutes, 
filtered  through  linen  the  first  and  second  shakings  and  the  last  time  through  paper. 
The  hide  is  prepared  by  shaking  ten  grams  of  the  hide  with  200  cc.  water  for  ten 
minutes  and  throwing  on  a  filter ;  it  is  then  squeezed  and  the  surplus  water  removed. 
This  is  best  done  in  a  press  where  the  same  pressure  can  be  obtained  each  time.  About 
three  grams  of  the  wet  hide  is  dried  to  determine  the  moisture,  equal  to  about  one 
gram  of  dry  and  the  balance  used  for  the  analysis  as  above.  By  this  method  of  pro- 
cedure six  grams  of  hide  powder  are  used  to  extract  100  cc.  of  the  tannin  solution, 
and  the  shaking  having  lasted  for  thirty  minutes  in  all  the  tannin  is  completely 
removed. 

To  determine  the  dilution  and  soluble  hide  errors,  four  different  hide  powders  were 
used,  samples  of  the  different  kinds  that  had  been  used  in  this  laboratory  from  time 
to  time. 

1.  Granular,  color  white,  no  smell,  from  E.  &  A. 

2.  Fine  powder  and  woolly,  color  white,  slight  odor,  Dr.  F. 

3.  Fine  powder  and  woolly  but  dusty,  whitish  blue,  smells  some,  Dr.  F. 

4.  Excellent  woolly  conditions,  white  and  smells  some,  Vienna. 

Moisture  held  by  the  powders  air  dry. 


1. 

2. 

3. 

4. 

Per  cent. 
12.60 

Per  cent. 
11.00 

Per  cent. 
13.40 

Per  cent. 
15.40 

From  this  we  see  that  even  when  the  filter  method  is  used  there  is  a  slight  dilution, 
3  the  powder  is  used  in  the  filter  air  dry. 

Moisture  held  by  hide  after  washing  and  squeezing. 


1. 

2. 

3. 

4. 

To  absolute  dryness per  cent.. 

To  air-dry  condition per  cent. . 

Grams  of  water  held  by  6  grams  bide  abso- 
lutely dry  when  dampened  and  squeezed. . . 
Grams  of  water  held  by  6  grams  air  dry 

64.74 
59.79 

10.79 
.75 

72.46 
68.53 

12.07 
.66 

72.16 
67.67 

12.02 

.80 

65.19 
58.96 

10.87 
.96 
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The  dilution  due  to  water  from  the  squeezed  hide  can  thus  he  readily  corrected, 
while  the  slight  dilution  due  to  moisture  in  air-dry  hide  in  the  filter  method  can  not 
he  allowed  for.  However,  the  greater  part  of  this  dilution  affects  the  first  30  cc, 
which  are  thrown  away  and  as  a  point  of  error  is  trifling  in  the  nontannin  filtrate 
used  for  the  determination.  It  has  been  found  that  the  amount  of  moisture  held  by 
the  hide,  if  pressed  the  same,  is  uniform,  and  the  determination  of  the  water  held  by 
3  grs.  of  wet  hide  will  give  that  put  in  the  tannin  solution. 

I  have  endeavored  to  obtain  some  data  of  the  soluble  hide  error  in  the  following 
way :  Gelatin  by  boiling  with  an  alkaline  solution  of  permanganate  of  potash,  as 
in  Wanklyn's  method  of  water  analysis,  gives,  according  to  him,  10  per  cent  of 
ammonia.  It  is,  I  think,  a  fair  conclusion  that  the  soluble  matter  in  the  nontannin 
filtrate  will  give  proportionately  the  same  amount  of  ammonia  as  that  which  is 
obtained  in  the  first  washing  of  the  hide  and  which  can  be  weighed.  With  this  in 
view,  I  made  the  following  determinations : 

By  shaking  thirty  minutes  10  grams  of  hide  with  200  cc.  of  water  and  evaporating 
100  cc.  there  was  found  in  the  100  cc.  evaporated : 


1. 

2. 

3. 

4. 

0.  0550 

0. 1470 

0. 1585 

0.  0587 

.0055 

.0110 

. 01450 

.0057 

.0495 

.1360 

.1440 

.0530 

.0061 

.0180 

.0220 

.0070 

12.3 

13.2 

15.2 

13.2 

. 00072 

. 00200 

. 00188 

.  00088 

.0058 

.0151 

.0123 

.0067 

11.8 

11.1 

8.5 

12.6 

Solids  in  grams 

Ash  in  grams 

Hide  substance grams . . 

Ammonia  produced  by  100  cc.  in  grams  by  bide . 

Ammonia  per  cent  in  bide 

Ammonia  in  nontannin  filtrate  100  cc,  in 
grams 

Ammonia  in  nontannin  filtrate  then  repre- 
sents bide  in  100  cc grams . . 

Per  cent  of  the  hide  in  the  nontannin  filtrate 
of  that  soluble  on  the  first  shaking  of  the 
same  hide 


To  get  these  data  the  following  procedure  was  observed : 

Ten  grams  of  hide  were  shaken  with  200  cc.  of  water  filtered  through  paper,  and 
100  cc.  of  the  filtrate  evaporated  and  weighed. 

Two  cc.  was  diluted  with  ammonia  free  water  and  the  albuminoid  ammonia  deter- 
mined ;  the  washed  hide  was  then  used  to  determine  the  nontannins,  and  5  cc.  of 
the  nontannin  filtrate  analyzed  for  albuminoid  ammonia. 

A  duplication  of  this  washing  of  the  hide,  etc.,  the  same  as  above,  when,  instead  of 
determining  the  nontannins  with  the  washed  hide,  it  was  used  as  in  a  determina- 
tion of  the  nontannins,  using  water  instead  of  tan  liquor,  gave : 


1. 

2. 

3. 

4. 

Solids  in  grams j      0.  0063 

Per  cent  of  this  found  in  nontannin  filtrate  . .      92. 

0. 0212 

71. 

0.  0170 

78. 

0.0075 
90. 

Generally  speaking  the  most  of  the  soluble  hide  to  water  is  also  soluble  in  the 
nontannin  filtrate.  I  would  call  special  attention  to  the  extent  of  the  removal  of 
this  soluble  hide  by  the  preliminary  washing.  It  seems  to  me  that  in  this  particu- 
lar the  shake  process  has  a  great  advantage  over  the  filter  and  that  filter  results 
will  be  higher  in  nontannins ;  in  fact  hide  powders  2  and  3  could  not  be  used  in  the 
filter  with  any  degree  of  accuracy,  because  of  the  amount  of  soluble  hide  given  by 
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them,  while  it  could  not  be  used  at  all  on  account  of  its  granular  condition,  yet  the 
results  from  all,  when  corrected  and  before  correction,  are  consistent. 
We  will  now  turn  to  the  actual  analysis : 


1. 

2. 

3. 

4. 

10. 520 
4.455 
1.735 
1.  6284 
.0290 
1. 8994 

16.49 

18.33 

18.05 

42.35 

25.86 

24.02 

24.30 

11.256 
4.735 
1.825 
2.0440 
.0755 
1. 9685 

16.21 

18.17 

17.40 

42.24 

26.03 

24.07 

24.84 

10.  749 
4.565 
1.720 
1.  9264 
.0615 
1.  8694 

16.00 

17.92 

17.35 

42.46 

26.46 

24.54 

25.11 

11.  379 

4.830 
1.880 
2.  0849 
.0335 
2. 0404 

16.47 

18.31 

17.93 

42.44 

25.97 

24.13 

24.51 

Per  cent  nontannins  without  corrections 

Per  cent  nontannins  with  dilution  corrections  . 
Per  cent  nontannins  with  both  corrections 

Per  cent  tannins  with  dilution  corrections 

Per  cent  tannins  with  both  corrections 

In  comparing  this  method  with  the  filter  we  have  a  greater  dilution,  but  one  which 
can  be  accurately  measured.  By  shaking  we  remove  very  largely  the  soluble  hide. 
In  the  filter  the  result  depends  upon  the  hide.  Having  shown  that  the  hide  that  is 
soluble  in  water  is  also  very  nearly  as  soluble  in  the  filtrate,  that  the  tannins  do  not 
precipitate  very  much  of  this  soluble  hide  during  the  course  of  the  analysis,  it  is  not 
to  be  presumed  that  the  30  cc.  thrown  away  removes  the  soluble  hide  to  anything 
near  the  extent  that  washing  with  200  cc.  of  water  does.  Application  of  a  perman- 
ganate and  soda  solution  would  give  relatively  the  amount  of  hide  in  the  filter  fil- 
trate, but  I  have  not  had  the  time  as  yet  to  apply  it.  Whatever  empirical  method  is 
adopted  by  this  Association  as  a  standard  will  have  to  have  its  rules  very  strictly 
laid  down  and  adhered  to,  and  I  believe  that  for  accuracy,  rapidity,  and  ease  of 
working  this  method  is  the  best.  Further,  I  have  no  doubt  that  with  well-defined 
rules  of  manipulation  and  correction,  that  not  only  can  different  operators  get  the 
same  result  with  the  same  hide  powder,  but  also  with  different  hide  powders  and 
with  hide  powders  which  would  make  it  impossible  to  do  any  concordant  work  with 
the  filter. 

"HEMLOCK  BEDS." 

By  J.  N.  Hurty. 

Under  this  title  I  have  an  account  to  give  of  a  few  facts  and  of  a  few  experiments ; 
but  the  paper  will  contain  very  little  that  is  conclusive.  It  is  my  hope  that  some- 
thing herein  will  prove  of  value  in  some  way. 

My  sample  of  "reds"  was  obtained  from  Mr.  W.  B.  Taber,  of  Alpena,  Mich. 
He  informs  me  that  the  substance  he  sent  "  must  be  formed  during  the  evaporation 
under  reduced  pressure,  for  the  liquors  are  clear  and  free  from  sediment  when  they 
enter  the  pan.  The  precipitate  appears  when  the  evaporation  has  slightly  advanced, 
and  is  at  its  maximum  when  the  concentration  is  about  one-half  done.  The  reds 
are  separated  by  subsidence."  The  sample  I  received  weighed  several  pounds, 
and  was  in  lumps  about  the  size  of  walnuts  down  to  very  small  pieces.  The  lumps 
were  damp,  but  quite  firm,  and  in  places  upon  their  surface  red  patches  appeared. 
Fracture  was  uneven,  the  freshly  exposed  surfaces  having  a  deep  blue-black  color. 
When  cut  with  a  knife  the  surfaces  showed  a  metallic  luster  in  places,  and  in  other 
places  a  dark  brown-red  color.  The  odor  was  that  of  wet  hemlock  bark,  and  the  taste, 
at  first  faintly  sweet,  was  followed  by  a  slight  astringency  and  bitterness.  The  bitter 
was  very  transitory.     The  lumps  parted  with  their  moisture  easily  and  quickly,  and 
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when  dry  were  without  difficulty  reduced  to  a  browu-red  powder.  In  distilled  water 
at  the  ordinary  temperature  32.62  per  cent  of  matter  was  dissolved.  The  remainder 
was  true  reds  mixed  with  a  small  amount  of  fiber.  Of  the  matter  dissolved  48.68  per 
cent  united  with  hide,  which  is  equivalent  to  15.88  per  cent  of  the  original  substance. 
This  leather-making  matter,  being  soluble,  is  most  probably  occluded  tannin.  In  a  1 
per  cent  solution  of  hemlock  extract  21.68  per  cent  of  matter  from  the  reds  was 
dissolved,  a  difference  in  favor  of  water  of  10.94  per  cent.  In  a  2  per  cent  solution 
of  hemlock  extract  14.94  per  cent  of  the  reds  was  soluble,  a  difference  in  favor  of 
water  of  17.68  per  cent.  These  two  experiments  make  it  apparent,  as  was  to  be 
expected,  that  the  reds  grow  less  and  less  soluable  in  an  extract  solution  as  that 
solution  is  made  stronger.  The  tanning  substance  taken  up  by  hide  from  the  water 
soluble  matter  iu  the  reds  was  15.88  per  cent;  in  a  1  per  cent  solution  of  hemlock 
extract  it  was  8.  44  per  cent,  and  in  a  2  per  cent  solution  of  the  extract  it  was 
9.26  per  cent.  This  increase  of  tannin  in  the  2  per  cent  solution  (although  it 
dissolved  less  matter  from  the  reds)  would  indicate  that  varying  strengths  of 
extract  solutions  will  take  up  from  the  reds  irregular  quantities  of  tanning  sub- 
stances. Further  experimentation  might,  however,  show  this  conclusion  to  be  an 
error.  I  have  been  told  of  instances  in  the  actual  process  of  tanning  where  reds 
which  were  abundant  in  the  vat  at  the  beginning  of  the  process  gradually  disap- 
peared, the  supposition  being  that  they  eventually  made  leather,  or  at  least  entered 
into  the  hide  and  gave  weight.  My  slight  study  of  the  problem  furnishes  no 
contradiction  of  this  conclusion,  but  there  are  good  reasons  for  believing  that  a 
copious  deposit  of  reds  on  the  hides  retards  the  tanning  process  not  a  little.  That 
reds  in  the  tanning  vat  might  in  time — because  of  change  in  the  liquor  — dissolve,  I 
can  not  deny,  but  my  experiments  so  far  do  not  corroborate  the  statement.     The 

reds  under  examination  contained — 

Per  cent. 
Ash 0.  765 

Matter  soluble  in  petroleum  ether 208 

Matter  soluble  in  acetone 52.  290 

Matter  soluble  in  alcohol  of  0.848  sp.  gr.  after  petroleum  ether.  67.  71 
The  color  of  the  residues  after  treatment  with  alcohol  and  acetone  differ  materi- 
ally.    They  both  were  red-brown,  but  that  from  acetone  was  very  much  the  lightest. 

No  other  papers  being  presented  the  report  was  discussed. 

Mr.  Yoctjm  did  not  think  that  a  variation  in  the  speed  with  which 
the  shaking  was  carried  on  would  influence  the  results. 

Mr.  Westenfelder  considered  this  worthy  of  investigation,  and 
Mr.  Yocum  agreed  to  experiment  on  this  point  and  report  at  the  next 
meeting. 

Mr.  Yocum  suggested  that  all  results  during  the  ensuing  year  be 
figured  to  a  dry  basis. 

Mr.  Kepich  stated  it  as  his  belief  that  results  so  figured  would  not 
be  as  valuable  and  more  apt  to  give  an  erroneous  impression.  It  was 
decided  to  leave  this  to  the  option  of  the  members. 

Mr.  Westenfelder  said  that  fermentation  would  increase  the  per 
cent  of  tannins  by  destroying  the  nontannins.  He  did  not  think  that 
the  tannins  would  be  readily  destroyed  by  fermentation. 

The  advisability  of  increasing  the  quantity  of  liquor  and  hide  powder 
used  in  an  analysis  and  of  adding  all  the  hide  powder  at  once  was  then 
discussed. 

Mr.  Yocum.  I  think  that  we  should  use  10  grams  of  hide  powder  and 
150  cc.  of  liquor.    The  wet  hide  powder  should  be  weighed  after  press- 
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ing  and  the  water  determined  in  about  3  grams  by  drying.  A  correc- 
tion can  then  be  made  for  the  water  retained. 

Mr.  Westeneelder.  I  think  this  correction  an  important  one. 

Mr.  Fiebing's  results  show  the  wide  difference  caused  by  this 
retained  water. 

Mr.  Kerr  moved  that  Mr.  Yocum's  recommendations  be  adopted. 

The  motion  was  carried. 

Mr.  Krug.  I  think  the  subject  of  the  hide  powder  is  a  most  important 
one.  We  should  decide  upon  some  limit  for  the  soluble  matter,  and 
also  determine  which  form  of  powder  it  is  best  to  use. 

Mr.  Yocum.  I  think  that  we  should  reject  any  hide  powder  which 
gives  more  than  0.10  gram  of  residue  when  10  grams  are  shaken  for 
ten  minutes  with  200  cc.  of  water  and  100  cc.  of  the  filtrate  evaporated 
to  dryness. 

Mr.  Kepich.  We  ought  to  make  the  method  of  testing  the  hide  pow- 
der conform  to  the  official  method.  I  would  suggest  that  we  shake 
the  hide  powder  three  times  with  water,  using  200  cc.  each  time,  and 
evaporate  100  cc.  of  the  last  filtrate.  If  the  residue  amounts  to  more 
than  0.01  gram  the  hide  powder  must  be  rejected. 

Mr.  Krug-.  I  think  Mr.  Kepich's  method  of  testing  a  good  one,  and 
move  that  it  is  adopted. 

The  motion  was  carried. 

Mr.  Westenfelder.  I  move  that  the  following  paragraphs  be 
inserted  in  the  method : 

aThe  hide  powder  must  be  kept  in  a  dry  place  and  must  be  tested 
once  a  month. 

"The  above  method  is  applicable  to  extracts,  barks,  and  all  sweet 
liquors." 

The  recommendations  of  the  reporter  were  then  adopted. 

The  society  prepared  a  letter  asking  for  recognition  by  the  Asso- 
ciation of  Official  Agricultural  Chemists,  and  the  appointment  of  a 
reporter  on  tannin  by  said  society. 

The  next  order  of  business  was  the  report  of  the  abstract  committee. 
It  was  presented  orally  by  Mr.  Frear  who,  however,  will  hand  it  to  the 
Secretary  in  writing. 

On  motion,  the  report  was  adopted. 

Mr.  Woll.  I  wish  to  know  what  the  abstract  committee  is  doing 
and  what  use  its  work  is  to  the  Association J?  As  matters  stand  I  see 
little  benefit  to  the  Association  and  doubt  the  advisability  of  continu- 
ing the  committee.  I  would  not  like  to  give  the  impression  that  I 
undervalue  the  work  done  by  the  abstract  committee.  I  consider  it  a 
most  important  one  and  of  the  greatest  value  to  the  members  of  this 
Association,  if  the  plan  adopted  is  carried  out.  My  inquiry  was 
inspired  by  an  apprehension  that  the  short  statement  of  the  chairman 
just  given  would  be  all  that  we  should  have  of  the  work  done  by  the 
committee,  as  was  the  case  last  year. 
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Mr.  Frear  explained  that^  owing  to  the  unusual  promptness  of  the 
secretary  in  publishing  the  proceedings  last  year  and  the  delay  of  the 
abstract  committee,  its  report  failed  of  publication.  He  expected, 
however,  to  have  it  published  this  year. 

Mr.  Huston.  I  certainly  hope  the  abstract  committee  will  not  be 
discharged.  I  feel  that  the  abstracts  made  by  the  reporter  have  really 
been  of  very  great  convenience,  at  least  to  the  members  of  the  associa- 
tion in  the  past,  and  those  of  us  who  are  not  connected  with  or  situated 
near  large  libraries  find  this  a  matter  of  very  great  value. 

Mr.  Ross  was  also  in  favor  of  the  continuation  of  the  committee. 
Having  made  something  like  200  abstracts  from  15  journals,  he  was 
glad  also  to  hear  that  there  was  a  prospect  of  some  of  the  work  finding 
its  way  into  the  journal,  even  if  late. 

The  Secretary.  The  abstracts  would  doubtless  have  been  pub- 
lished last  year  if  we  could  have  had  them  in  time.  The  question  arose, 
Should  we  publish  the  report  promptly  or  keep  it  back  for  the 
abstracts?  I  acted  in  the  matter  on  my  own  responsibility,  and 
decided  to  go  ahead  with  the  reports,  hoping  to  get  the  abstracts  pub- 
lished as  a  separate  bulletin.  In  this  I  was  not  successful,  but  I  think 
there  will  be  no  doubt  about  publishing  the  abstracts  as  a  part  of  our 
bulletin.  What  I  desire  particularly  to  say  is,  that  in  the  Department 
of  Agriculture  we  have  an  abstract  journal,  the  Experiment  Station 
Eecord,  which,  I  believe,  it  is  proposed  to  make  cover  a  great  deal 
more  ground  than  it  does  now.  Therefore  I  move  that  the  abstract 
committee  which  is  to  be  appointed  now  be  requested  to  correspond 
with  the  authorities  of  the  Office  of  Experiment  Stations,  with  a  view 
to  having  our  abstracts  published  monthly  in  that  bulletin,  so  that 
they  will  be  more  promptly  available.  In  this  way  the  abstracts  will 
be  promptly  published,  and  every  member  of  the  association  can  have 
a  copy  of  the  record. 

The  motion  was  carried. 

The  Secretary.  I  have  a  communication  from  the  Society  of 
Leather  Chemists,  asking  to  be  incorporated  in  the  association  and 
that  a  reporter  on  tannin  determination  be  appointed.  This  whole 
matter  is  easily  within  the  scope  of  our  constitution,  and  I  am  heartily 
in  favor  of  recognizing  this  branch  of  agricultural  science  and  acceding 
to  this  request. 

Mr.  KruGt.  I  am  the  secretary  of  this  association  and  would  like  to 
say  that  we  are  engaged  in  perfecting  a  method  for  determining  tannin 
in  various  products,-  that  we  are  not  commercial  chemists,  but  are 
simply  trying  to  perfect  analytical  methods  to  be  applied  to  the  inves- 
tigation of  important  agricultural  products. 

After  some  further  discussion  the  request  of  the  leather  chemists 
was  granted,  and  the  president  instructed  to  appoint  a  reporter  on  that 
subject- 
Mr.  Lindsey  spoke  in  favor  of  having  the  reporters  serve  two  years 
5556— No.  43 14 
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instead  of  one.  He  considered  one  year  too  short  a  time  for  a  reporter 
to  arrive  at  definite  results. 

Mr.  Frear  seconded  Mr.  Lindsey's  remarks  by  suggesting  that  such 
a  recommendation  be  made  to  the  president. 

The  Secretary  also  spoke  in  favor  of  the  motion.  It  is  undoubt- 
edly true  that  the  burden  of  the  reporter's  work  is  in  the  first  year;  he 
is  educating  himself  while  he  educates  the  association,  and  after  that 
his  efficiency  would  be  vastly  increased  with  a  minimum  of  labor  to 
him.  He  suggested  that  associate  reporters  be  appointed,  whose 
functions  should  be  merely  those  of  education  and  in  the  natural  order 
of  promotion  they  would  be  the  next  year's  reporters. 

Mr.  Winton  also  spoke  in  favor  of  the  motiou. 

The  president  put  the  question  on  the  recommendation  to  the  presi- 
dent to  appoint  reporters  for  two  years. 

The  motion  was  carried. 

The  Secretary  moved  an  amendment  to  the  constitution,  author- 
izing the  president  to  appoint  associate  reporters  without  defining 
their  duties,  but  with  the  understanding  that  they  prepare  themselves 
to  take  the  place  of  the  reporters. 

On  motion,  the  matter  was  referred  to  a  committee  consisting  of 
Messrs.  Wiley,  Ross,  and  Winton,  to  report  at  once.  The  committee 
reported  unanimously  in  favor  of  the  amendment,  which  was  adopted. 

Mr.  Frear  moved  the  thanks  of  the  association  to  the  Secretary, 
Assistant  Secretary,  and  Chief  Chemist  of  the  Department  of  Agricul- 
ture, also  to  the  authorities  of  the  Smithsonian  Institution,  for  courte- 
sies extended. 

The  motion  was  carried. 

Mr.  Lindsey  moved  the  thanks  of  the  association  to  the  president 
for  his  able  and  courteous  manner  of  presiding  over  the  meetings. 

Put  by  the  vice-president  and  carried  unanimously. 

Mr.  Payne  wanted  to  know  if  a  Canadian  official  chemist  was 
eligible  to  membership  in  the  Association. 

The  secretary  thought  there  was  nothing  in  the  constitution  to  pre- 
vent it. 

The  secretary  read  informally  a  communication  from  the  German 
Kali  Works  in  regard  to  fixing  the  valuation  of  potash  salts. 

The  president-elect  (Mr.  Huston)  asked  that  the  reporters  serve 
another  year,  Mr.  Colby  taking  the  place  of  Mr.  Crampton.  He  then 
read  the  list  of  associate  reporters.  The  abstract  committee  was  also 
appointed  to  serve  another  year. 

The  secretary  asked  for  the  prompt  forwarding  by  reporters  of  their 
amended  papers,  and  warned  them  that  the  Department  of  Agriculture 
now  requires  papers  to  be  in  shape  for  final  publication  when  sub- 
mitted, no  changes  being  permitted  in  galley  proofs,  except  correction 
of  typographical  errors. 

Moved  by  Mr.  Van  Slyke  that  the  secretary  be  requested  to  arrange 
for  headquarters  at  some  hotel. 
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The  secretary  suggested  to  include  also  in  this  au  application  to  rail- 
roads for  rebate  or  reduced  fare. 

The  motion  was  carried. 

Mr.  Boss  thought  these  matters  should  be  referred  to  the  committees 
on  cattle  food  and  feeding,  and  on  fermented  and  distilled  liquors. 
[Applause.] 

The  association,  at  11:40  a.  m.,  adjourned  sine  die  to  meet  next  year 
at  the  call  of  the  executive  committee. 


REPORT  OF  THE  COMMITTEE  ON  ABSTRACTS. 

Mr.  President  and  Members  of  the  Association  :  Your  committee  on  abstracts 
beg  leave  to  report  that  their  work  for  this  year  followed  closely  that  of  last  year  in 
scope  and  plan.  Unfortunately,  pressure  of  other  duties  prevented  an  early  organi- 
zation of  the  work ;  and  after  the  allotment  of  duties  was  completed  it  was  found 
that  one  member  would  be  unable  to  serve  at  all.  Finally,  when  the  reports  of  the 
individual  collaborators  came  in,  it  was  found  that,  owing  to  some  misunderstand- 
ing, several  of  our  most  standard  analytical  journals  were  entirely  overlooked  by 
the  member  to  whom  they  had  been  assigned.  For  that  reason  the  work  is  less 
complete  than  last  year.  It  is  believed,  nevertheless,  that  what  has  been  done  will 
be  found  helpful  to  the  Association. 

The  committee  desires  to  express  its  thanks  for  most  efficient  collaboration  to 
Messrs.  B.  B.  Ross,  of  Alabama;  Loughridge  and  Jaffa,  of  California,  and  Fields  and 
Haley,  of  Pennsylvania. 

Owing  to  the  delay  in  reception  of  the  reports  of  several  of  the  members  of  the 
committee  for  1892-93,  and  to  the  unusually  early  day  at  which  the  proceedings  for 
1893  went  to  press,  it  was  found  impossible  to  prepare  the  body  of  the  report  for  the 
printer  within  the  time  allowed.  The  printing  has,  therefore,  been  deferred,  and 
the  abstracts  for  1892-93  are  arranged  with  those  of  1893-94  in  systematic  order,  by 
subjects. 

William  Frear, 
E.  W.  Hilgard, 
W.  C.  Stubbs, 

W.   D.    BlGELOW, 

John  P.  Street, 

Committee. 


LIST  OF  JOURNALS  ABSTRACTED 

189S-'93. 
[Including  numbers  actually  issued  between  June  30,  1892,  and  July  1,  1893.] 
Journal.  Abstractor. 

1.  Agricultural  Science Frear. 

2.  Alcool  et  sucre Ross. 

3.  American  Chemical  Journal Fields. 

4.  American  Journal  of  Science Fields. 

5.  Analyst JVoll. 

6.  Berichte  der  Deutschen  chemischen  Gesellschaft Winton. 

7.  Biedermann's  Centralblatt  fur  Agrikulturchemie Frear. 

8.  Bohmische  Zeitschrif t  f .  Zuckerindustrie Ross. 

9.  Bulletin  de  la  Societe  Chimique  de  Paris  (June  30  to  July  30,  1892) Frear. 

10.  Bulletin  de  1' Association  des  Chimistes  de  Sucrerie Ross. 
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Journal.  Abstractor. 

11.  Bulletin  de  l'Association  Beige  cles  Chimistes „ Boss. 

12.  Chemisches  Centralblatt Alien. 

13.  Chemical  Kews Ross. 

14.  Cheiniker  Zeitung  unci  Repertorium Boss. 

15.  Comptes  rendus Boss. 

16.  Experiment  Station  Record Allen. 

17.  Jahresbericht  fiir  Agricultnrchemie JVinton. 

18.  Journal  de  Tagriculture  pratique Frear. 

19.  Journal  of  the  American  Chemical  Society Frear. 

20.  Journal  of  Analytical  and  Applied  Chemistry Winton. 

21.  Journal  des  fabricants  de  sue  re Boss. 

22.  Journal  of  the  Chemical  Society  of  London Fields. 

23.  Journal  of  the  Franklin  Institute Frear. 

24.  Journal  fiir  Landwirthschaft JVoll. 

25.  Journal  of  the  Society  of  Chemical  Industry Boss. 

26.  Landwirthschaftliche  Jahrbficher Win  ton. 

27.  Landwirthschaftliche  Versuchs-Stationen Woll. 

28.  Landwirthschaftliches  Wochenblatt  (Schleswig  unci  Holstein) Woll. 

29.  Louisiana  Sugar  Planter Boss. 

30.  Milch-Zeitung Winton. 

31 .  Revue  internationale  cles  falsifications r Frear. 

32.  Sucrerie  indigene  et  coloniale Boss. 

33.  Sugar  Cane Boss. 

34.  Tidschrift  for  Landsokonomie _.„„ Woll. 

35.  Tidskrift  fur  Landtmann Woll. 

36.  Yierteljahresschrift  fiber  die  Fortschritte  auf  dem  Gebiete  der  Chemie 

der  Nahrungs-  und  Genussmittel Winton. 

37.  Zettschrift  fiir  analytische  Chemie Boss. 

38.  Zeitschrift  fiir  angewandte  Chemie Winton. 

39.  Zeitschrift  fiir  Nahrungsmittel-Untersuchungen Woll. 

40.  Zeitschrift  des  Vereins  fiir  Riibenzucker-Industrie Boss. 

1893-'94. 

1.  Agricultural  Science Frear. 

2.  Berichte  der  Deutschen  chemische  Gesellschaft Street. 

3.  Biedermann's  Centralblatt  fiir  Agrikulturchemie Haley. 

4.  Bulletin  de  l'Association  cles  Chimistes  de  Sucrerie Boss. 

5.  Bulletin  de  la  Societe  Chimique  de  Paris Bigelow. 

6.  Chemisches  Centralblatt Street. 

7.  Comptes  rendus Bigelow. 

8.  Chemiker  Zeitung  und  Repertorium Street. 

9.  Journal  of  the  American  Chemical  Society Street. 

10.  Journal  of  the  Chemical  Society  (London) <  pl.e  /' 

11.  Journal  of  the  Franklin  Institute Street. 

12.  Journal  fiir  Landwirthschaft Haley. 

13.  Journal  of  the  Society  of  Chemical  Industry Street. 

14.  Landwirthschaftliche  Versuchs-Stationen Haley. 

15.  Landwirthschaftliche-  Jahrbucher Ha  ley. 

16.  Milch-Zeitung Street. 

17.  Revue  internationale  cles  falsifications Frear. 

18.  Vierteljahreschrift  fiber  die  Fortschritte  auf  dem  Gebiete  der  Chemie 

der  iSTahrungs-  und  Genussmi ttel Bigelow. 

19.  Zeitschrift  fiir  angewandte  Chemie Bigelow. 

20.  Zeitschrift  fiir  Nahrungsmittel-Uutersuchungen Bigelow. 
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LIST  OF  ABBBEVIATIONS  USED. 


9. 
10. 
11. 

12. 
13. 
14. 
15. 

16. 

17. 

18. 
19. 

20. 
21. 

22. 
23. 
24. 
25. 
26. 
27. 


Agric.  Science 

Ale.  sner 

Amer.  Chem.  Jour 

Amer.  Jour.  Sci 

Ann.  Chem 

Ann.  ckirn.  phys 

Ann.  de  l'Ecole  polyt. 

Delft. 
Apoth.-Ztg 


Arch.  Fharm 

Atti  E.  Ace.  d.  Lincei. 

Bay.    Brauer.    Jour 

Ber.  chem.  Ges 

Ber.  Oesterr.  Ges 

Ber.  Ver.  Bay.  angew. 

Chem. 
Bohni.  Ztschr.  Zucker- 

ind. 
Bull.  Acad.   Roy.  Bel- 

gique. 
Bull.  Assoc.  Chmi.Belge. 
Bull.      Assoc.      Chim. 

France. 

Bull.  Soc.  Chim 

Bull.  Soc.  Eoy.  Pharm. 

Brux. 
Centralbi.  Agrik.Chem. 

Chem.  Centralbi 

Chem.  News 

Chem.   Ztg 

Chem.  Ztg.  Eep 

Compt.  rend 


28.  Conn.  Sta.  Bull 


29.  D.  Zuckerind 

30.  Dingl.  polyt.  Jour 

31.  Exp.  Sta.  Eecord 

32.  Gazz.  Chim.  Ital 

33.  Helfenherg  Annalen  . . 

34.  Ind.lait 

35.  Jahresber.    chem.   Un- 

tersueh.  Breslau. 

36.  Jahresber.  Stammer.. 

37.  Jour,  agric.  prat 

38.  Jour.  Am.  Chem.  Soc. 

39.  Jour.  Anal.  Chem 

40.  Jour.  Chem.  Soc 

41.  Jour.  fabr.  sucr 

42.  Jour.  Frank.  Inst 

43.  Jour.  f.  Landw 


Agricultural  Science. 

L'Alcool  et  de  sucie. 

The  American  Chemical  Journal. 

American  Journal  of  Science. 

Liebig's  Annalen  der  Chemie. 

Annales  de  chimie  et  de  physique. 

Annales  de  l'Exole  polytechnique  Delft. 

Apotheker-Zeitung. 

Arckiv  fur  Hygiene. 

Archiv  der  Pharmacie. 

Atti  della  Eeale  Accademia  dei  Lincei. 

Bayerisches  Brauerei  Journal. 

Berichte  d.  Deutschen  chemischen  Gesellschaft,  Berlin. 

Berichte  d.  Oesterreichischen  chemischen  Gesellschaft. 

Berichte  der  freien  Vereinigung  Bayerische  Yertreter 

der  angewandten  Chemie. 
Bohmische  Zeitschrift  fiir  Zuckerindustrie. 

Bulletin  de  l'Academie  Eoyale  de  Belgique. 

Bulletin  de  F  Association  Beige  des  Chimistes. 

Bulletin  de  P  Association  des  Chimistes  de  Sucrerieetde 

Distiller ie  de  France. 
Bulletin  de  la  Societe  Chimique  de  Paris. 
Bulletin  de  la  Societe  Eoyale  de  Pharmacie  de  Bruxelles. 

Biedermann's  Centralblatt  flir  Agrikulturchemie. 

Ckemisches  Centralblatt. 

Chemical  News. 

Chemiker  Zeitung. 

Chemiker  Zeitung  und  Eepertorium. 

Comptes-rendus  hebdomadairea  des  seances  de  l'Aca- 
demie des  Sciences. 

Bulletin  of  the  Connecticut  Agricultural  Experiment 
Station. 

Deutsche  Zuckerindustrie. 

Dingier  s  polytechnische  Journal. 

Experiment  Station  Eecord. 

Gazzetta  chimica  italiana  di  Palermo. 

Helfenberger  Annalen. 

LTndustrie  laitiere. 

Jahresberichte  d.  chemischen  Untersuchungen  d.  Stadt 
Breslau. 

Jahresbericht  liber  die  Fortschritte  der  Zuckerfabrika- 
tion. 

Journal  d'agriculture  pratique. 

Journal  of  the  American  Chemical  Society. 

Journal  of  Analytical  and  Applied  Chemistry. 

Journal  of  the  Chemical  Society  of  London. 

Journal  des  fabricants  de  sucre  et  des  distillateurs. 

Journal  of  the  Franklin  Institute. 

Journal  fiir  Landwirthschaft. 
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LIST  -OF  ABBREVIATIONS  r&ED-Continued. 


44.  Jour,  pliarm.  chini 

45.  Jour,  prakt.  Ckein 

46.  Jour.  Russ.  Cheni.  Soc. 

47.  Jour.  Soc.  Chem.  Ind.. 

48.  Jour.  Soc. Pharm.  d'An- 

vers. 

49.  Jour.  Zuckerind 

50.  Kgl.  Landtbruks-Aka- 

demiens  Handlingar. 

51.  Landw.     Vereinsschr. 

Bait.  Cent.-Ver. 

52.  Landw.  Vers. -Stat 

53.  La.  Planter 

54.  Maandbl.  toot  ISTatuur- 

wetensch. 

55.  Milch-Ztg 

56.  Miss.  Sta.  Bull 

57.  Mitth.  kgl.  tech.  Ver- 

sucliss.  Berlin. 

58.  Molk.  Ztg 

59.  Monatsh.  f.  Chem 

60.  Monit.    Scient 

61.  Neue   Ztschr.    Riiben- 

zucker. 

62.  Oesterr.-ungar.  Ztschr. 

Zuckerind. 

63.  Pfliiger's  Archiv 

64.  Pharm.  Centralbl 

65.  Pharm.   Centralh 

66.  Pharm.  J.  Trans 

67.  Pharm.  Eev 

68.  Pharm.    Ztg 

69.  Pharm.  Rundschau 

70.  Proc.  Amer.  Acad 

71.  Rev.    internat.  falsifi- 

cat. 

72.  Rev.  Internat. Sci.Fals. 

Aliment. 

73.  Schw.     Woch.    Chem. 

Pharm. 

74.  Selmi,  Francesco 

75.  Staz.  sper.  agr.  Ital  . . 

76.  Sucr.  Beige 

77.  Sucr.  indig 

78.  Tr.  Inst.  Brewing 

79.  Trav.    Chim.   d.  Pays- 

Bas. 


Journal  de  pharmacie  et  de  chimie. 

Journal  fiir  praktische  Chemie. 

Journal  of  the  Russian  Physical  and  Chemical  Society, 

St.  Petersburg. 
Journal  of  the  Society  of  Chemical  Industry. 
Journal  de  la  Soeie'te'  de  Pharmacie  d'Anvers. 

(?) 
Kongliga     Landtbruks-Akademiens     Handlingar    och 

Tidskrift.     Stockholm. 
Landwirtsckaftliche     Vereinschrift      des      Baltischen 

Central- Vereins. 
Landwirthschaftriche  Versuchs-Stationen. 
The  Louisiana  Planter  and  Sugar  Manufacturer. 
Maandblad  voor  Natuurwetenschappen. 

Milch-Zeitung. 

Bulletin   of  the  Mississippi  Agricultural  Experiment 

Station. 
Mittheilungen  der  koniglichen  technischern  Yersuchs- 

Station  zu  Berlin. 
Deutsche  Molkerei-Zeitung. 
Monatshefte  fiir  Chemie  und  verwandte  Theile  anderer 

Wissenschaften. 
Moniteur  Scientifique. 
Neue  Zeitschrift  f.  Riibenzuckerindustrie. 

Oesterr.-ungarische  Zeitschrift  f.  Zuckerindustrie  und 

Landwirthschaft. 
Archiv  fiir  die  gesammte  Physiologie  des  Menschen  und 

der  Thiere. 
Pharmaceutisches  Centralblatt. 
Pharmaceutische  Centralhalle  fiir  Deutschland. 
Pharmaceutical  Journal  and  Transactions. 

(?) 
Pharmaceutische  Zeitung. 
Rundschau  fiir  die  Interessen  der  Pharmacie,  Chemie 

und  der  verwandten  Facher.     Prague. 
Proceedings  of  the  American  Academy  of  Science. 
Revue  internationale  des  falsifications. 


(«) 


Schweizerische  Wochenschrift  fiir  Pharmacie. 

Annali  chimica  Italiano. 

Le  stazioni  sperimentali  agrarie  Italiane. 

Sucrerie  Beige. 

Sucrerie  indigene  et  coloniale. 

Transactions  Institute  of  Brewing. 

Travaux  chimiques  des  Pays-Bas. 
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LIST  OF  ABBREVIATIONS  USED— Continued. 


80.  Vjschr.  Cheni.  Nahr. . . 

81.  Wis.    Sta.  Bull 


87. 


Wien.  Wochenbl 

Ztschr.  anal.  Cliem 

Ztschr.  angew.  Cheni .. 
Ztschr.  anorg.  Chem  . . . 
Ztschr.    Nahr.   Unter- 

such. 
Ztschr.  physiol.  Chem. 
Ztschr.  allgem.  Oesterr. 

Apotheker-Verein. 
Ztschr.  ges.  Brauwesen. 
Ztschr.    Ver.     Riiben- 

zucker-Ind. 


Vierteljahresschrift    iiber    die    Fortschritte    auf   dem 

Gebiete  der  Cheinie  der  Nahrungs-  und  Genussmittel. 
Bulletin    of   the  Wisconsin    Agricultural    Experiment 

Station. 
Wiener  Wochenblatt. 

Zeitschrift  fiir  analytische  Chemie  (Fresenius). 
Zeitschrift  fiir  angewandte  Chemie. 
Zeitschrift  fiir  anorganische  Chemie. 
Zeitschrift    fiir     Nahrungsmittel  -  Untersuchuug     und 

Hygiene. 
Zeitschrift  fiir  physiologische  Chemie. 
Zeitschrift  des   allgemeinen   osterreichischen  Apothe- 

ker-Yereins. 
Zeitschrift  fiir  das  gesammte  Brauwesen. 
Zeitschrift  des  Verein  fiir  Riibenzucker-Industrie. 


FERTILIZER   ANALYSES— GENERAL. 

1.  Terne,  Bruno,  October  18, 1892. — Report  of  the  Proceedings  of  the  Ninth  Annual 

Meeting  of  Official  Agricultural  Chemists,  held  at  Washington,  August  25-27,  1892, 
with  special  reference  to  the  methods  adopted  for  the  control  of  the  fertilizer  trade. 
After  recounting  the  history  of  the  organization  of  the  association,  Dr.  Terne  pre- 
sented quite  fully  the  results  presented  by  the  reporters  on  potash,  nitrogen,  and 
phosphoric  acid.  The  author  regards  the  Lind-Gladding  method  for  potash  as  very 
satisfactory,  but  recalls  the  difficulties  of  potash  mixing,  and  consequently  of 
sampling,  as  noted  in  his  paper  in  Bulletin  31,  Chemical  Division,  U.  S.  Department 
of  Agriculture,  pages  150-152.  He  states  that  the  work  in  nitrogen  is  most  accurate, 
but  that  he  can  not  agree  with  the  unofficial  chemists  who  persist  in  using  dilute 
HC1  for  the  absorption  of  ammonia  and  then  simply  evaporate  and  weigh  the  result- 
ant NH4C1— a  method  still  followed.  In  the  case  of  phosphoric  acid  the  results 
for  1888-'92  are  given.  The  author  notes  that  the  association  seems  to  progress 
backward,  but  only  apparently,  since  in  earlier  years  the  samples  were  mainly  rock 
goods,  while  latterly  they  are  more  complex.  The  discrepancies  in  moisture  results 
are  attributed  to  carelessness  ( !).  In  view  of  the  proposition  of  Gibson  (Proceed- 
ings for  1890,  p.  170)  to  change  the  official  citrate  solution  to  one  slightly  alkaline, 
the  author  states  that  he  finds  them  to  produce  no  different  results  applied  to  rock 
goods.  Other  tests  also  indicated  that  an  increase  of  citric  acid  by  33  per  cent  made 
little  difference  upon  the  solubility  of  such  goods — less  than  0.3  per  cent.  Neutral 
citrate,  kept  for  two  years  in  a  dark  closet  in  closely  stoppered  bottles,  was  found 
not  to  have  departed  from  neutrality.  The  addition  of  salicylic  acid  (0.1  gram  to  2 
liters)  is  found  to  prevent  molding,  without  changing  solvent  action  of  the  citrate. 
He  does  not  hesitate  to  say  that  if  the  official  methods  were  carefully  executed  by  a 
competent  analyst,  such  discrepancies  as  the  reporters  have  shown  would  not  be 
possible,  even  in  the  case  of  iron  and  alumina  phosphate.  These  differences  exert 
serious  influence  upon  the  fertilizer  trade,  as  is  apparent  when  the  resultant  differ- 
ence in  valuation  is  considered. 

Jour.  Frank.  Inst.,  134,  450-467.  w.  f. 

2.  Official  Methods  of  German  Experiment  Stations. — Landw.  Vers. -Stat.,  42, 

97-178;  Exp.  Sta.  Record,  4,  No.  11. 
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PHOSPHORIC  ACID. 

Gexeral  Gravimetric  Methods. 

A. — Ammoxio-magxesium  phosphate  precipitation. 

3.  V.  Lorexz,  N. — A  source  of  error  in  the  estimation  of  phosphoric  acid  by  magnesia 

mixture  (Eine  FeMerquelle  bei  tfer  Bestimmung  von  Phosphorsdure  mit  Magnesia- 

Mixtur). 

In  the  absence  of  citric  acid,  the  simultaneous  precipitation  of  some  magnesia 

(about  1  per  cent)  can  not  be  prevented.     AVhen  2  per  cent  of  citric  acid  in  the  form 

of  ammonium  citrate  is  added,  and  then  the  magnesia  mixture,  drop  by  drop,  not  a 

trace  of  magnesia  can  be  found  in  the  precipitate. 

Ztschr.  anal.  Chem.,  32,  64-67;  Journ.  Chem.  Soc,  64,  ii,  185;  Ztschr.  angew. 
Chem.,  1893,  232;  Ber.  chem.  Ges.,  26,  Ref.,  335;  Chem.  Centralbl.,  1893,  i,  319;  Exp. 
Sta.  Record,  4,  677;  Rev.  internat.  falsificat.,  1,44.  j.w.i. 

4.  Foerster,  O. — Estimation  of  phosphoric  acid  by  the  molyb date  process. 

The  adherence  of  molybdate  to  the  magnesium  precipitate  will  be  prevented  if 
the  solution  is  gently  heated  before  adding  the  magnesia  mixture,  cooled,  and  veil 
stirred. before  filtering.  The  author  washes  with  a  solution  containing  21  per  cent 
of  ammonia  and  5  per  cent  of  ammonium  nitrate. 

Chem.  Ztg.,  16,  109;  Jour.  Chem.  Soc,  62,  1519.  j.  w.  f. 

B. — LOSS    OF   PHOSPHORIC  ACID    OX   IGXITIOX    OF    AMMOXIO-MAGXESIUM   PHOSPHATE. 

5.  Neubauer,  H. — Loss  of  phosphoric  acid  by  the  American  Official  method. — Estimation 

of  phosphoric  acid  as  magnesium  pyrophosphate. 

The  author  states  that  phosphoric  acid  is  lost  during  the  ignition  of  the  magne- 
sium precipitate,  if  more  than  a  certain  quantity  of  ammonium  salts  present 
during  the  precipitation,  and  that  he  has  detected  it  on  a  crucible  lid  coated  with  a 
thin  layer  of  magnesium  oxid  and  used  to  cover  the  crucible  during  ignition. 

Ztschr.  anorg.  Chem.,  2,  45-50;  Jour.  Chem.  Soc,  64,  A,  236;  Ber.  chem.  Ges.  25, 
Ref.  916 ;  Ztschr.  angew.  Chem.,  1892,  737 ;  Exp.  Sta.  Record,  4,  584.  j.  w.  f. 

6.  H.  Neubauer,  1894. — On  the  determination  of  phosphoric  acid  as  magnesium  pyro- 

phosphate. 

The  author  attacks  the  reliability  of  the  molybdenum  method  for  the  determina- 
tion of  phosphoric  acid,  chiefly  because  of  a  loss  through  the  volatilization  of  the 
phosphoric  acid  during  the  ignition  previous  to  weighing. 

Magnesium-ammonium  phosphate  can  be  obtained  in  three  different  conditions: 

(1)  The  precipitate  is  formed  in  neutral  or  ammoniacal  solutions  containing  no 
excess  of  magnesium  salt.  The  precipitate  contains  less  than  the  normal  amount  of 
magnesia  and  the  phosphoric  acid  is  volatilized  on  ignition;  therefore  the  weights 
obtained  are  too  low. 

(2)  The  precipitate  is  formed  in  the  presence  of  an  excess  of  magnesium  salt,  but 
during  its  formation  ammonia  is  not  present  in  excess.  The  precipitate  possesses  the 
normal  constitution,  and  the  weights  obtained  are  correct. 

(3)  The  precipitate  is  formed  in  the  presence  of  an  excess  of  both  ammonia  and 
magnesium  salts.  The  precipitate  contains  an  excess  of  magnesia,  and  the  weights 
are  consequently  too  high. 

It  appears  impossible  to  completely  convert  phosphoric  acid  into  pure  magnesium 
pyrophosphate  under  analytical  conditions  where  the  old  method  is  employed.  He 
therefore  recommends  the  following  method  of  procedure:  Obtain  the  yellow  pre- 
cipitate in  the  usual  way  and  wash  it.  Dissolve  the  phosphomolybdate  in  100  c.c.  of 
cold  2.5  per  cent  ammonia  and  add  as  many  centimeters  of  the  usual  magnesia  mixture 
as  there  are  centigrams  of  phosphoric  acid  present.  Addition  should  not  be  faster 
than  10  cc  per  minute,  stirring  constantly.     Stir  and  allow  to  stand  at  least  three 
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hours.  Wash  with  2.5  percent  ammonia  till  the  chlorin  reaction  disappears,  dry  the 
filter,  arid  introduce  iuto  a  well-cleaned  crucible  which,  has  been  thoroughly  ignited. 
Place  the  lid  at  an  angle  and  ignite,  raising  the  heat  gradually/ though  not  higher 
than  a  medium  red  heat,  until  the  pyrophosphate  becomes  completely  white.  Then 
use  the  blast  and  ignite  to  constant  weight.  To  the  weighed  amount  of  pyrophos- 
phate add  the  correction  given  in  the  table  below: 


Magnesium 
pyrophosphate. 

Magnesium 
pyrophosphate. 

Found.                Lost. 

Found. 

Lost. 

Gram. 
0.10 
.12 
.14 
.  15 
.10 
.17 
.18 
.19 
.20 
.21 
.22 

Milligrams. 
0.6 
.8 
1.2 
1.4 
1.0 
2.4 
2.6 
3.2 
3.5 
3.6 
3.8 

Gram. 
0.24 
.25 
.26 
.27 
.28 
.29 
.30 
.31 
.32 
.33 
.34 

Milligrams. 
4.0 
4.2 
4.6 
5.0 
5.5 
6.1 
6.8 
7.6 
8.6 
9.6 
10.6 

Jour.  Am.  Chem.  Soc,  16,  289-297;  Chem.  Ztg.,  17,  Repert.,  196;  Ztschr.  anorg. 
Chem.  4,  251-266;  Ber.  chem.  Ges.,  26,  Eef,  821,  825;  Ztschr.  angew.  Chem.,  1893, 
610,  611;  Jour.  Chem.  Soc,  64,  A,  189.  J.  p.  S. 

C. — Action  of  ammonium  citrate  on  reverted  phosphates. 

7.  Williams,  W.  J.,  October  18, 1892.—  Discussion  of  paper  of  B.  Terne  on  Proceedings 

of  Ninth  Meeting,  Association  of  Official  Agricultural  Chemists. — (Time  element.) 
Emphasizes  remarks  concerning  discrepancy  in  phosphoric  acid  results.     Does  not 
believe  that  slight  difference  in  acidity  of  citrate  will  account  for  the  results,  but 
does  believe  that  a  difference  in  the  time  of  exposure,  such  as  is  possible  under  the 
present  official  directions  for  treating  the  citrate,  will  fully  account  for  it. 
Jour.  Frank.  Inst.,  134,  167-169.  W.  f. 

8.  Gibson,  C. — Differences  in    the   determination   of  reverted  phosphoric  acid    ~by  the 

American  Official  method  of  analysis. — Effect  of  alkalinity. 
The  author  endeavors  to  account  for  the  difficulty  by  variation  in  the  character  of 
the  ammonium  citrate  solutions.  He  preiDared  three  solmtions  as  follows :  ( a)  Accord- 
ing to  the  official  directions ;  (&)  by  adding  ammonia  to  (a)  until  it  showed  a  very 
faint  alkalinity  with  litmus  paper;  and  (c)  made  according  to  H.  Joulie's  directions, 
strongly  alkaline.  In  the  first  series  of  experiments  calcium  phosphate  was  digested 
with  each  of  these  solutions,  following  the  official  directions  with  solutions  (a)  and 
(b)  and  Joulie's  directions  with  (c),  but  digesting  only  half  an  hour,  and  at  the  ordi- 
nary temperature.  In  the  second  series  the  digestion  was  continued  for  an  hour. 
In  the  third  and  fourth,  aluminum  phosphate  was  used  instead  of  calcium  phos- 
phate. The  mean  numbers  obtained,  with  each  of  these  solutions,  for  the  percent- 
age of  reverted  phosphoric  acid  in  the  first  and  second,  and  of  available  phosphoric 
acid  in  the  third  and  fourth  series  of  experiments,  were  as  follows: 


(«) 

(6) 

(c) 

First  series 

0.913 
1.846 

19.  77 
31.39 

0.746 
.761 
31.66 
34.73 

0.746 

.760 

Third  series 

26.91 

Fourth  series 

34.73 
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The  aluminum  phosphate  could  he  almost  completely  dissolved  iu  all  three  solu- 
tions if  sufficient  time  he  giveu.  The  author  suggests  that  the  American  official 
method  he  modified  to  permit  of  ammonia  heing  added  to  the  ammonium  citrate 
solution  tin  til  faintly  alkaline  to  red  litmus  paper,  and  that  the  digestion  he  con- 
tinued one  hour  at  65°  C,  with  Joulie's  method  as  an  alternative. 

Chem.  News,  65,209,210,221;  Journ.  Chem.  Soc,  62,  1126;  Ztschr.  angew. 
Chem.,  1893,27.  j.  w.  f. 

D. — Citrate  method. 

9.  v.  Lorexz,  X.,  June  20,  1892. — The  citrate  method  for  phosphoric  acid  determina- 

tion (Erfahrungen  bei  der  Anicendung der  Citrat-Methode  zur  Phosphorsaure-Bestimr 

mung). 

The  results  of  experiments  at  several  of  the  experiment  station  lahoratories  show 
that  in  general  the  citrate  method  gives  higher  figures  than  the  molyhdate  method. 
It  is  known  that  the  precipitate  of  magnesium-ammonium  phosphate,  where  Marck- 
er's  citrate  method  is  employed  in  analysis  of  material  containing  calcium  phos- 
phate, always  contains  a  small  amount  of  calcium  phosphate.  With  addition  of 
adequate  quantities  of  ammonium  citrate  solution  the  precipitation  is  not  com- 
plete, so  that  in  general  the  two  errors  halance  each  other.  The  first  error  may  he 
eliminated  hy  removing  the  lime  previous  to  precipitating  the  phosphoric  acid. 

The  following  method  is  recommended  for  the  determination  of  total  phosphoric 
acid  in  spodium,  phosphorite,  precipitated  phosphate,  and  even  in  hone  meal  and 
Thomas  slag.  The  reagents  employed  are:  (1)  HC1  of  sp.  gr.  1.105;  (2)  sulphuric 
acid  1:1;  (3)  cold  saturated  solution  of  ammonium  oxalate;  (4)  acid  ammonium 
citrate  solution  which  contains  400  grams  of  citric  acid  and  84  grams  of  ammonia  per 
liter.  Five  grams  of  suhstance  are  heated  gently  with  40  cc.  of  HC1,  avoiding  forma- 
tion of  lumps.  Then  add  20  cc.  of  dilute  H2S04  and  hoil  until  the  contents  of  the 
flask  are  in  a  thick  pasty  condition.  Cool  and  add  250  cc.  ammonium  oxalate  solu- 
tion, hoil  again  and  add  100  cc.  acid  ammonium  citrate  solution.  After  a  miuute's 
further  hoiling,  cool,  hring  the  liquid  into  a  500  cc.  flask  and,  after  mixing,  filter 
through  a  dry  filter.  Fifty  cubic  centimeters  of  the  filtrate  are  mixed  with  100  cc. 
dilute-ammonia  (.2.5  per  cent)  andprecipitated  as  usual  with  25  cc.  magnesia  mixture. 
It  is  claimed  that  this  process  yields  highly  satisfactory  results. 

Oesterr.-ungar..Ztschr.  Zuckerind.,  1892,  664-666;  Chem.  Ztg.  IT,  956;  Chem.  Cen- 
tralis., 1892,  ii,  629.  b.  b.  r. 

10.  Jolles,  A. — Determination  of  phosphoric  acid  (Phosphorsdure-Bestimmung). 
Corroborates  v.  Lorenz's  observations  on  the  difference  between  results  by  citrate 

and  molyhdate inethod.     Describes  and  gives  experience  with  E.  Albert's  method 
and  proposes  a  modification  of  it. 

Oesterr.-ungar.  Ztschr.  Zuckerind.,  1892,  683,  684;  Chem.  Centralbl.,  1892,  ii,  630. 

E.  W.  A. 

11.  Marcker,  M. — Investigation   of  the  citrate  and  the  molybdenum  methods  for  phos- 

phoric acid  determinations  in  fertilizers. 
The  paper  is. a  report  of  the  fertilizer  committee  of  the  Society  of  German  Experi- 
ment Stations  for  1892,  in  regard  to  methods  of  determination  of  phosphoric  acid  in 
fertilizers.  The  results  obtained  by  thirty-five  chemists  in  analyzing  a  sample  of 
water-soluble  P205  by  the  two  methods  are  given  in  the  report.  Fifty  grams  of 
the  solution  sent  out  contained  about  0.24  gram  of  Mg;P207  or  about  0.15  gram 
P2Os ;  the  results  found  by  the  citrate  method  agreed  closely,  only  three  out  of  the 
thirty-five  analyses  varying  more  than  1.5  milligrams.  The  molybdenum  method 
gave  less  satisfactory  results,  eleven  chemists  rej>orting  analyses  varying  more  than 
1.5  milligrams  (maximum  4.8  milligrams  =  very  nearly  2  per  cent).  The  main 
source  of  error  in  the  latter  inethod  lies,  according  to  the  report,  in  precipitating  the 
phosphoric  acid  with  magnesia  mixture  in  an  ammoniacal  (2.5  per  cent)  solution. 
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The  greatest  difference  in  the  results  found  by  the  two  methods  was  2.4  grams 
P;05,  while  those  found  by  individual  chemists  ranged  3.6  milligrams  of  P.2Os 
according  to  the  molybdenum  method,  and  3.5  milligrams  with  the  citrate  method. 
(For  details  as  to  methods  of  analysis,  see  original  paper,  pp.  102-106.  Discussion  of 
the  report  also  published.) 

Landw.  Vers.-Stat.  41,  329-373;  42,  100-127.  Jour.  Chem.  Soc,  64,  ii,  207,  208; 
Chem.  Centralbl,  1892,  i,  501;  Exp.  Sta.  Eecord,  4,  No.  11.  f.  w.  w. 

E. — Direct  molybdate  ^iethods. 

12.  Babbit,  H.  C. — Emmerton's  process  for  the  estimation  of  phosphoric  acid. 

If  the  precipitation  with  molybdate  is  made  at  a  temperature  exceeding  25°  the 
precipitate  may  contain  arsenic.  The  yellow  precipitate  contains  1.63  per  cent  of 
phosphorus. 

Jour.  anal.  Chem.,  7, 165-168 ;  Chem.  Centralbl.,  1893,  i,  957,  958 ;  Jour.  Chem.  Soc, 
64,  A,  553.  j.  w.  f. 

13.  Yilliers,  A.,   and  Borg,  F.,  May,   1893. — The  determination   of  phosphoric  acid 

(Sur  le  dosage  de  Vacide phosphorique). 

According  to  certain  authorities  the  composition  of  precipitated  ammonium  phos- 
phomolybdate  is  somewhat  variable,  and  the  estimation  of  phosphoric  acid  from 
the  weight  of  the  precipitate  leads  to  uncertain  and  inaccurate  results. 

Still  other  authorities  hold  a  contrary  view,  and  the  authors  concluded,  there- 
fore, to  determiue  the  conditions  under  which  correct  estimations  could  be  made 
directly  by  weighing  the  molybdic  precipitate.  The  molybdate  solution  employed 
was  that  prescribed  by  Sonnenschein  and  Eggertz,  and  about  100  cc.  were  employed 
in  the  presence  of  0.1. gram  of  phosphoric  acid. 

The  phosphatic  solutions  used  for  the  experiments  were  free  from  iron  and  alu- 
mina, and  the  precipitations  were  found  to  be  best  effected  below  15°  C,  since, 
with  a  higher  temperature,  there  was  danger  of  the  precipitate  passing  through  the 
filter.  The  reagent  was  run  into  the  precipitating  vessel  very  carefully,  and  the 
liquid  was  not  stirred  until  after  two  hours.  The  separation  of  the  phospiioinolyb- 
date  is  found  to  be  most  complete  when  the  solution,  after  precipitation  in  the 
cold,  is  kept  at  40°  C.  for  about  four  hours,  but  this  temperature  should  not  be 
exceeded  for  fear  of  precipitation  of  molybdic  acid.  The  presence  of  potassium 
salts,  it  is  found,  does  not  occasion,  as  has  been  supposed,  a  change  in  the  composi- 
tion of  the  precipitate  by  a  partial  substitution  of  potassium  for  ammonium,  and  in 
consequence  no  error  is  caused  thereby. 

The  precipitate  is  carefully  washed,  at  first  by  decantation  and  then  on  the  filter, 
employing  water  containing  one-twentieth  volume  of  molybdic  solution;  the  filter 
and  contents  are  weighed  after  careful  drying  for  six  hours  at  not  over  100°. 

The  composition  of  the  precipitate  thus  obtained  corresponds  to  the  formula 
P205.24Mo03.3(NHJ20.3H20,  while  the  percentage  proportion  of  P2Os  is  3.728. 

The  authors  report  results  of  tests  with  solutions  of  sodium  phosphate  alone,  and 
also  in  the  presence  of  salts  of  potassium,  ammonium,  lime,  magnesia,  manganese, 
zinc,  etc.,  the  best  results  being  secured  by  maintaining  the  solution,  at  first  two 
hours  in  the  cold,  and  then  four  hours  at  40°  C. 

Phosphoric  acid  can  be  readily  determined  in  this  manner  in  the  absence  of  alumina, 
iron,  silica,  and  such  organic  and  other  substances  as  exercise  a  reducing  influence 
upon  molybdic  acid. 

In  the  presence  of  iron  and  alumina,  the  phosphoric  acid  can  be  determined  by  dis- 
solving the  phosphomolybdate  in  ammonia,  acidifying  with  tartaric  acid,  making 
slightly  alkaline  with  ammonia,  and  precipitating  with  magnesia  mixture. 

This  process  is  readily  applicable  to  the  determination  of  phosphoric  acid  in  natu- 
ral phosphates  of  lime. 
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Bull.  Soc.  Chim.,  9  [3],  486-490;  Compt.  rend.,  116,  989;  Jour.  Chem.  Soc,  64, 
A,  434;  Jour.  Soc.  Chem.  Ind.,  12,  787;  Ztschr.  augew.  Chem.,  1893,  653;  Ztschr. 
anorg.  Chem.,  5,  250.  b.  b.  r. 

F.— Table  of  Percentages. 

14.  Scheiding,  Fr.,  August,  1892. — Table  for  calculation  of  phosphoric  acid  percentages 

(Tdbelle  zur  Berechnung  der  Phosphor 'satire  bei  Anioendung  von  0.5  gram  Substanz). 

This  table  gives  the  percentages  of  phosphoric  acid  based  upon  the  employment  of 
0.5  gram  of  substance,  for  weights  of  magnesium  pyrophosphate  varying  from  0.020 
up  to  0.350  gram.  The  percentages  are  given  throughout  the  greater  portion  of  the 
table  for  every  0.2  milligram,  so  that  the  correct  figures  can,  in  nearly  every  case,  be 
taken  directly  from  its  columns.  The  factor  used  in  making  the  calculations  was 
0.63976. 

Chem.  Ztg.,  16,  1145.  b.  b.  r. 

General  Volumetric  Methods. 
A. — Uranium. 

15.  Coleman  and  Granger, — The  volumetric  determination  of  calcium  phosphate  by 

means  of  uranium  solution. 
Jour.  Soc.  Chem.  Ind,,  11,  328;  Ber.  chem.  Ges.,  25,  804;    Vjschr.  Chem.  Nahr., 
7,  208. 

B. — Maly  method. 

16.  Gllcksmann,  C—  A  volumetric  determination  of  phosphoric  acid  (Zur  quantitativen 

Bestimmung  der  Phosphor  stiure) . 
Gives  direction  for  determining  phosphoric  acid  by  the  Maly  method. 
Ztschr.  allgem.  Oesterr.  Apotheker-Verein.,  1892,  217 ;  Chem.  Centralbl.,  1893,  i,  663. 

E.    W.    A. 

C. — Lead  nitrate  method. 

17.  Wavelet,  C. — New  process  for  the  volumetric  determination  of  phosphoric  acid. 
The  principle  of  the  process  depends  upon  the  fact  that  in  aqueous  and  acetic 

acid  solutions  a  lead  phosphate  of  constant  composition  is  precipitated  on  addition 
of  a  soluble  lead  salt. 

In  the  determinations  the  following  solutions  are  necessary :  (1)  A  solution  of 
disodium  phosphate  (10.085  grams  per  liter) ;  (2)  a  5  per  cent  sodium  acetate  solu- 
tion; (3)  a  4  per  ceut  lead  nitrate  solution;  (4)  a  5  per  cent  potassium  iodid 
solution. as  an  indicator.     The  titrations  in  standardizing  are  effected  in  the  cold. 

For  the  determination,  2  grams  of  superphosphate  are  employed  and  the  solution 
made  up  to  200  cc.  Fifty  cubic  centimeters  of  this  are  precipitated  as  magnesium- 
ammonium  phosphate  and  the  precipitate  dissolved  in  dilute  nitric  acid.  The  solu- 
tion is  now  made  slightly  alkaline  with  ammonia,  and  then  acidified  with  a  little 
dilute  acetic  acid,  the  volume  being  next  made  up  to  200  cc.  Fifty  cubic  centi- 
meters of  this  solution,  to  which  5  cc.  sodium  acetate  have  been  added,  are 
employed  for  the  titration. 

With  raw  phosphates  5  grams  of  substance  are  weighed  up,  dissolved  in  dilute 
nitric  acid,  and  the  solution  made  up  to  250  cc,  of  which  50  cc.  are  used  in  the  deter- 
mination. 

Schweiz.  Wochenbl.  Pharm.,  2  1,173, 174;  Rep.  Pharm.,  49,  153;   Chem.  Ztg.  Rep., 

17,  122;  Jour.  Chem.  Soc,  64,  A,  597.  b.  b.  r. 

D. — Silver  nitrate  method. 

18.  Hollemann,  A.  F.,  April  1893.7— Volumetric  estimation  of  phosphoric  acid. 

In  a  flask  of  200  cc  capacity  are  placed  50  cc.  of  the  liquid  to  be  analyzed  (con- 
taining   less   than  0.2  gram  of  phosphoric    acid),   10  cc    of  a  normal  solution  of 
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sodium  acetate,  and  then  a  slight  excess  of  d.ecinormal  silver  nitrate.  The  solution 
is  then  neutralized  with  decinorrnal  soda,  using  phenolphthalein  as  indicator.  The 
phosphoric  acid  is,  in  the  presence  of  sodium  acetate,  completely  precipitated  as 
silver  phosphate,  and  the  excess  of  silver  is  determined  "by  diluting  to  200  cc.  and 
titrating  100  cc.  with  ammonium  thiocyanate.  Hydrochloric  acid,  ammonia  and 
heavy  metals  must  he  absent. 

Eec.  Trav.  Chim.,  12,  1-11.  Jour.  Chem..  Soc.  64,  A,  490.  Ber.  chem.  Ges.,  26, 
E,  728;  27,  E,  343.  Ztschr.  anal.  Chem.,  33,185.  Agric.  Science,  §,  137,138. 
Chem.  Ztg.,  17,  545;  18,  Eepert.,  545.    Chem.  Centralbl.,  1894,  i,  1012.       j.  w.  r. 

E. — Ferric  ammonium  alum  method. 

19.  Spico,  Mattfo. — A  volumetric  method  for  the  estimation  of  P2Od. 

After  obtaining  the  phosphate  in  solution  by  use  of  absolute  alcohol,  drying  and 
taking  up  with  water  (Fe,  Al,  and  Mn  salts  must  be  absent),  the  author  neutralizes 
exactlywith  caustic  alkali,  using  phenolphthalein  as  indicator;  he  then  adds  a  small 
quantity  of  salicylic  acid,  and  titrates  with  a  solution  of  ferric  ammonia-alum  (1  cc. 
=0.001  grain  PcOs,  previously  standardized  with  a  solution  containing  2.9439  grams 
microcosmic  salt  per  liter,  of  which  1  cc.  also  =.0.001  gram  P-205),  adding  it  in  small 
quantities  at  a  time.     Test  experiments  very  satisfactory. 

Chem.  Ztg.,  16,  Eepert.,  141;  Vjschr.  Chem.  Nahr.,  7,  207;  Gazz.  Chim.  ItaL,  22 
(1),  117;  Analyst,  17,  116,117;  Jour.  Chem.  Soc,  62,  912.  f.  w.  w. 

20.  Arnold,  C,  and  Wedemeyer,  K.,  1892. — S2>ico,s  process  for   the  estimation  of 

phosphoric  acid. 
The  authors  have  investigated  the  process,  but  can  npt  recommend  it,  as  alcohol 
is  not  a  satisfactory  separant,  and  results  are  too  low  in  consequence. 

Ztschr.  augew.  Chem.,  1892,  603,  604;  Jour.  Chem..  Soc,  64,  ii,  299;  Ztschr.  angew. 
Chem-.,  1892,  603;  Jour.  anal.  Chem.,  6,  598;  Chem.  Centralbl.,  1892,  ii,  938. 

j.  w.  F. 

F. — COLORIMETRIC   METHOD. 

21.  Xastjukow,  A. — Colorimetric  method  for  the  estimation  of  phosphoric  acid  in  phos- 

phorites. 

When  phosphorites  are  ignited  the  color  changes  to  a  dark-blue  gray,  owing  to  the 
formation  of  ferrous  phosphate.  The  same  color  can  also  be  obtained  by  igniting 
phosphate  of  lime  with  oxid  of  iron  and  carbon.  The  author's  experiments  on  the 
ignition  of  artificial  mixtures  of  tricalciurn  phosphate,  ferric  oxid,  albumin  and  cal- 
cium carbonate,  in  different  proportions,  show  that  the  intensity  of  this  color  is 
dependent  on  the  proportion  of  phosphoric  acid  present.  The  test  is  characteristic 
of  phosphorites  and  is  not  obtained  when  marls,  limestones,  sandstones,  etc.,  are 
ignited.  On  these  facts  the  author  basis  a  quantitative  colorimetric  test,  which  is 
accurate  within  2  to  5  per  cent  when  the  jDhosphoric  acid  present  is  not  less  than  6 
to  8  per  cent  and  not  more  than  30  per  cent. 

Jour.  Euss.  Chem.  Soc,  125,  31-42;  Ber.  chem.  Ges.,  26,  Eef.,  390;  Jour.  Chem. 
Soc,  64,  A,  553.  a.  l.  w. 

G. — Alkalimetric  method. 

22.  Huxdeshagen,  F.?  1894. —  Volumetric  determination   of  magnesia   and  phosphoric 

acid  by  titrating  the  ammonium-magnesium  phosphate  or  the  alkaline  earths   in 

the  form   of  triphosphate  (Yolumetrische  Bestimmung  der  Magnesia,  der  Plios- 

phorsdure  und  der  Arsensdure  durch  Titration  des  Magnesium-Ammonium-Phos- 

phats  bezw.  Arseniats,  sowie  der  allcalischen  Erden  in  Form  der  Tripelphosphate) . 

The  precipitate  of  magnesium-ammonium  phosphate  or  arsenate,  obtained  in  the 

usual  way,  as  soon  as  the  separation  is  complete,  is  transferred  to  a  strong  filter  or 

perforated  Gooch  crucible.  *  The  beaker,  precipitate,  and  filter  are  washed  with  2.5 
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percent  ammonia  solution  until  free  of  the  adhering  liquid:  the  ammonia  is  removed 

by  alcohol.     To  secure  the  precipitation  to  the  best  advantage,  no  more  substance 

or  solution  is  used  than  is  equivalent  to  about  0.1  gram  magnesium  oxid  (equals 

N 
50  cc.  tq  acid.)     Precipitate    in    a  beaker   of   not  more   than   250   cc. content  and 

select  a  filter  of  from  5  to  9  cc.  diameter,  according  to  the  mass  of  the  precipitate. 
In  washing  the  precipitate,  about  15  to  30  cc.  of  ammonia  solution  are  used,  and 
about  the  same  amount  of  alcohol.  Wash  the  precipitate  from  the  filter  or  crucible 
into  a  beaker.  Add  from  5  to  15  drops  of  cochineal  solution;  then  run  in  acid  from 
a  burette,  at  first  in  large  portions,  then  drop  by  drop,  until  the  precipitate  is  dis- 
solved and  the  alkaline  reaction  disappears.  The  acid  used  can  be  either  hydro- 
chloric, nitric,  or  sulphuric  ^  -jTj  )  • 
Chem.  Ztg.,  18,  145,446;  Chem.  Centralbl.,  1894,  i,  876,877.  j.  p.  s. 

H. — MOLYBDATE    METHOD. 

23.  Pembektox,  H.,  Jr.,  1893. — The  determination  of  phosphoric  acid  oy  the  titration 
of  the  yellow  precipitate  with  standard  alkali. 

The  author  calls  attention  to  a  process  suggested  by  him  in  1882,  where  the 
amount  of  yellow  precipitate  (ammonium-phosphomolybdate)  was  determined  by 
means  of  a  standard  solution  of  caustic  alkali,  using  litmus  as  an  indicator.  He 
has  applied  it  to  samples  of  various  composition,  and  finds  it  in  every  case  very 
satisfactory. 

Solutions:  Ammonium  molyhdate. — Ninety  grams  of  the  crystals  are  dissolved  in 
somewhat  less  than  one  liter  of  water.  This  is  allowed  to  settle  over  night  and  the 
clearliquid  decanted  into  a  liter  ilask.  The  small  amount  of  insoluble  molybdic 
acid  is  dissolved  in  a  little  ammonia  and  added  to  the  main  solution.  Tbe  whole  is 
made  up  to  one  liter.  It  is  this  aqueous  solution  that  is  used,  no  nitric  acid  what- 
ever being  employed.     Each  cubic  centimeter  precipitates  3  milligrams  of  Pj05. 

The  ammonium  nitrate  solution  is  a  saturated,  aqueous  solution  of  the  salt. 

The  nitric  acid  used  has  a  specific  gravity  of  1.4. 

The  standard  potassium  hydroxid  solution  is  of  such  strength  that  1  cc.  equals 
1  milligram  P205;  100  cc.  of  it  will  neutralize  32.65  cc.  of  normal  acid. 

The  standard  acid  has  the  same  strength,  volume  for  volume,  as  the  potassium 
hydroxid,  and  can  be  made  by  diluting  326.5  cc.  of  normal  acid  to  1  liter. 

The  indicator  can  be  either  litmus,  rosolic  acid,  or  phenolphtbalein.  The  author 
used  the  latter  almost  exclusively,  finding  that  it  is  reliable  in  the  presence  of 
ammonium  salts  if  the  amount  of  the  salt  x>resent  is  not  excessive,  if  the  solution  is 
cold,  and  if  the  phenolphtbalein  is  used  in  sufficient  quantity.  One  gram  of  the 
phenolphtbalein  is  accordingly  dissolved  in  100  cc.  of  60  per  cent  alcohol,  and  at 
least  0.5  cc.  of  this  solution  is  used  for  each  titration. 

The  method  is  as  follows:  One  gram  of  phosphate  rock  or  2  or  3  grams  of  ferti- 
lizer are  dissolved  in  nitric  acid,  and  without  evaporating  to  dryness,  diluted  to 
250'cc.  The  solution  need  not  be  filtered.  Twenty-five  cubic  centimeters  of  the 
solution  are  delivered  into  a  4-ounce  beaker,  and  neutralized  with  ammonia  until 
a  precipitate  just  begins  to  form,  and  then  treated  with  5  cc.  of  nitric  acid  of  1.4 
sp.  gr.  Ten  cubic  centimeters  of  a  saturated  solution  of  ammonium  nitrate  are  added 
and  the  solution  diluted  to  a  volume  of  from  50  to  75  cc.  It  is  then  brought  to  a 
full  boil,  removed  from  the  lamp,  and  5  cc.  of  the  aqueous  solution  of  ammonium 
molybdate  added.  This  is  followed  by  a  second  and  a  third  5  cc,  if  necessary,  the 
precipitate  allowed  to  settle,  and  filtered  at  once  through  a  7-centimeter  filter.  It  is 
washed  thoroughly  with  water  by  decant ation  and  on  the  filter.  The  filter  and 
precipitate  are  transferred  bodily  to  the  beaker.  Standard  alkali  is  then  run  in  and 
at  least  0.5  cc.  of  phenolphtbalein  solution  added,  and  then  standard  acid  until 
the  color  vanishes.  Each  cubic  centimeter  of  alkali  equals  1  milligram  of  phospho. 
rus  pentoxid. 
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Jour.  Am.  Chem.  Soc,  15,  382-395;  Jour.  Frank.  Inst.,  136,  362-376;  Chem.  Cen- 
tralbl.,  1894,  i,  105;  Chem.  Ztg.,  17,  Repert.,  318;  Jour.  Soc.  Chem.  Ind.,  13,  176; 
Exp.  Sta.  Record,  5,  444;  Agric.  Science,  8,  26-31.  j.  p.  s. 

24.  Pemberton,  H.,  Jr.,  1894. — On  the  determination  of  phosphoric  acid. 

As  a  result  of  further  tests,  the  author  finds  that  the  ratio  of  the  phosphorus 
pentoxid  of  the  precipitate  and  the  standard  alkali  was  1:23,  instead  of  1:23.2,  as 
previously  reported.  The  standard  acid  is,  therefore,  prepared  by  diluting  323.7  cc. 
of  normal  sulphuric  acid  to  1  liter,  and  not  326.5,  as  previously  stated. 

Jour.  Am.  Chem.  Soc,  16,  278-282;  Jour.  Frank.  Inst.,  137,  304,305;  Chem. 
Centralbl.,  1894,  i,  927;  Agric.  Science,  8,  90.  j.  p.  s. 

25.  Day,  W.  C,  and  Bryant,  A.  P.,  1894. — Note  on  Pemberton' 8  method  of  phosphoric 

acid  determination  as  compared  with  the  Official  methods. 

The  authors  have  compared  the  Pemberton  with  the  Official  methods  and  obtained 
very  satisfactory  results.  They  would  recommend  it,  because  of  its  extreme  accu- 
racy, easy  manipulation,  and  rapidity.  They  find  that  from  thirty  to  forty  minutes 
for  a  single  determination,  from  the  time  the  solution  is  measured  out  for  titration, 
is  quite  sufficient. 

Jour.  Am.  Chem.  Soc,  16,282,283;  Jour.  Frank.  Inst.,  137,  394,395;  Chem.  Cen- 
tralbl., 1894,  i,  927,928;  Agric.  Science,  8,  134.  j.  p.  s. 

26.  Williams,  W.  J.,  1894. — Comments  on  the  determination  of  phosphoric  acid  by  titra- 

tion of  the  yellow  precipitate,  as  described  by  Mr.  Henry  Pemberton,  jr. 

The  Pemberton  method,  after  a  number  of  tests,  was  found  entirely  reliable  for 
high-grade  rocks,  for  plain  acid  phosphates,  and  for  mixed  fertilizers  in  the  hands 
of  careful  and  competent  analysts.  With  careless  or  unskillful  manipulation  the 
chances  of  serious  error  are  very  great. 

Jour.  Frank.  Inst.,  137,  126-128. 

27.  Bergami,  F.,  1894. — Comparison  of  Pemberton' 's  method  of  phosphoric  acid  determi- 

nation with  the  Official  method. 

Extremely  great  care  must  be  taken  in  washing  the  yellow  precipitate  until  free 
from  acid.  Never  omit  to  test  with  delicate  litmus  paper.  For  the  sake  of  rapidity, 
the  author  suggests  a  few  changes  in  Pemberton's  mode  of  procedure. 

To  the  25  cc.  of  acid  solution  add  at  once  10  cc.  of  strong  ammonia  (sp.  gr.  0.90) 
and  after  a  little  stirring  15  cc.  of  nitric  acid  (sp.  gr.  1.42).  This  operation  secures 
about  the  same  conditions  for  all  tests  and  produces  at  the  same  time  a  temperature 
of  75°  to  80°  C,  which  reduces  the  time  for  heating  to  boiling  point  to  a  minimum. 
He  found  that  it  was  unnecessary  to  have  the  standard  solution  absolutely  free  from 
carbonic  acid,  provided  phenolphthalein  and  cochineal  are  used  as  indicators  for 
standardization  and  analysis,  respectively.  He  found  a  little  inconvenience  in  such 
samples  as  gave  dark-colored  acid  solutions,  thus  rendering  the  titration  difficult. 
A  previous  ignition  of  the  sample  or  treating  it  with  concentrated  sulphuric  acid 
would  overcome  this  difficulty.  Slightly  lower  results  were  obtained  than  by  the 
official  method,  doubtless  due  to  the  difficulty  experienced  in  obtaining  a  precipitate 
of  ammonium-magnesium  phosphate  absolutely  free  from  magnesium  oxid. 

Jour.  Frank.  Inst.,  1894,  137,  129, 133.  J.  p.  s. 

Treatment  of  Special  Phosphatic  Substances. 

A. — Fertilizers  rich  in  organic  matter. 

28.  Weibull,  M.,  November,  1892. — Analysis  offish  guano,  bone  meal,  poudrette,  and 

UTce  substances  (Zur  Analyse  von  Fischguano,  Poudrette,  Knochenmehl,  und  dergl). 
Reference  is  made  to  the  difficulties  attendant  upon  the  determination  of  phos- 
phoric acid  in  substances  containing  large  proportions  of  organic  matter.     The  usual 
methods,  such  as  ignition,  fusion  with  Na2C03  and  KN03,  solution  in  aqua  regia  or 
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in  HC1  withKClOa  are  pronounced  unsatisfactory  in  certain  particulars,  and  in  their 
place  the  Kjeldahl  method  is  recommended,  employing  cupric  oxid  as  an  oxidizing 
agent.  Results  of  determination  of  phosphoric  acid  in  pure  ammonium  phosphate 
are  given,  employing  hoth  5  and  10  cc.  of  sulphuric  acid,  and  the  figures  obtained 
agree  quite  well  with  the  theoretical  percentages.  Tests  were  also  made  upon  tine 
and  coarse  hone  meal,  poudrette,  and  fish  guano,  using  hoth  the  Kjeldahl  and  the 
usual  methods  of  analysis,  the  results  obtained  being  quite  concordant. 

Two  and  five-tenths  grams  of  substance  in  the  process  used  by  the  author  art- 
digested  with  20  cc.  concentrated  H.2S04,  after  addition  of  a  little  cupric  oxid;  the 
solution  is  made  up  to  250  cc,  and  after  filtration  50  cc.  of  the  liquid  are  treated  as 
in  the  regular  method. 

[Xote  by  abstractor. — The  author   makes   no  reference  to  the  method  of  de 
Roode,  already  successfully  employed  for  several  years.] 
Chem.  Ztg.,  16,  1689;  Chem.  Centralbl.,  1893,  i,  131.  b.  b.  r. 

29.  TVeibull,  Mv  1894. — Further  contribution   to  the  analysis  of  Jish  guano,  poudrette, 

and  similar  substances  (JVeitere  Beitrage  zur  Analyse  von  Fischguano,  Poudrette, 
und  dergl.  Substanzen). 

In  line  with  the  author's  previous  recommendation  of  the  application  of  the 
Kjeldahl  method  to  the  simultaneous  determination  of  phosphoric  acid  and  nitrogen. 
in  bone  meal,  fish  guano,  and  similar  substances,  he  now  extends  the  method  to  the 
determination  of  lime  in  cheese,  milk,  and  other  foods,  the  amount  of  substance 
taken  for  analysis,  of  course,  being  increased.  In  the  analysis  of  peat  dust  poudrette, 
the  following  method  was  used:  100  grams  of  material  were  ground  up  with  400 
grams  of  concentrated  sulphuric  acid;  50  grams  of  the  mixture  were  taken,  mixed 
with  copper  oxid,  and  treated  as  usual- by  the  Kjeldahl  method.  At  the  end  of  the 
digestion  the  solution  was  washed  into  a  250  cc.  flask  with  water,  and  the  flask  filled 
to  the  mark;  100  cc.  of  this  solution  served  for  the  determination  of  phosphoric  acid 
and  a  like  amount  for  that  of  lime ;  in  the  remainder  nitrogen  was  determined.  Only 
in  the  case  of  the  determination  of  phosphoric  acid  by  the  citrate  method  was  filter- 
ing of  the  solution  necessary. 

To  determine  the  lime  the  solution  was  exactly  neutralized  with  ammonia  and  a 
few  drops  of  hydrochloric  acid  added  until  the  reaction  was  slightly  acid.  To  the 
hot  solution  sufficient  ammonium  oxalate  was  added,  and  the  mixture  allowed  to 
stand  two  hours  at  the  temperature  .of  the  water  bath.  The  determination  of  the 
calcium  oxalate  by  titration  with  permanganate,  according  to  Immendorf,  is  recom- 
mended. Careful  tests  of  this  method,  under  varying  conditions  and  comparisons 
with  other  methods,  indicated  that  it  was  as  reliable  as  those  ordinarily  employed. 
It  possesses  the  further  advantages  of  rapidity  and  simplicity  of  manipulation. 

Chem.  Ztg.,  18,  31,32;  Exp.  Sta.  Record,  5,  802.  j.  p.  s. 

30.  Hess,  TV. — The  sampling  of  ground  bone  and  the  determination  of  nitrogen  and  phos- 

phoric acid  in  the  same  weighed  portion  (Ueber  die  Untersuchung  von  Knochenmehl, 
Fleisehmehl,  und  ahnlichen  phosphorsaure-  und  sticlstoffhaltigen  Diingemitteln). 

The  author  finds  that  the  discrepancies  in  results  obtained  on  the  same  lot  of 
ground  bone  in  different  laboratories  are  due  oftentimes  to  errors  in  sampling  rather 
than  in  the  analytical  work.  As  ground  bone  generally  consists  of  a  mixture  of 
material  of  different  fineness,  specific  gravity,  and  composition  it  is  difficult  to  secure 
the  thorough  admixture  necessary  for  a  good  analysis.  The  determination  of  nitro- 
gen and  phosphoric  acid  in  aliquots  from  one,  rather  large  (5  grams),  weighed  por- 
tion tends  to  diminish  the  error,  and  for  this  purpose  the  author  describes  a  method 
essentially  the  same  as  that  described  by  de  Roode  on  page  104  of  the  proceedings 
of  this  association  for  1891. 

Ztschr.  angew.  Chem.,  1893,  74;  Chem.  Centralbl.,  1893,  i,  583;  Jour.  Chem.  Soc, 
64,  A,  389.  a.  l.  w. 
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31.  Otto,  H.,  August,  1892. — The  solubility  of  the  phosphoric  acid  of   bone  meal  (Die 

Loslichkeit  der  Phosphorsdure  des  Knochenmehls) . 

The  result  of  a  number  of  experiments  with  regard  to  the  solubility  of  the  phos- 
phoric acid  of  bone  meal  are  reported,  material  of  different  degrees  of  fineness  being 
employed  in  making  the  tests.  Wagner's  citrate  solution  wa3  used  and  the  original 
method  of  "Wagner  was  followed  in  conducting  the  experiments.  By  using  material 
passed  through  a  sieve  with  a  1-mni.  mesh,  quite  perceptibly  higher  results  were 
obtained  than  where  a  U-mm.  mesh  was  employed.  The  phosphoric  acid  in  fat-free 
bone  meal  was  found  to  be  more  readily  soluble  than  that  in  the  ordinary  article. 

Chem.  Ztg\,  16,  1128;  Exp.  Sta.  Record,  4,  378.  b.  b.  r. 

32.  Daxcy,  F.  B. — Estimation   of  phosphoric  acid  in  fertilizers  containing  cotton-seed 

meal. 

The  solution  of  such  samples  in  nitric  acid  with  a  small  quantity  of  hydrochloric 
acid  does  not  give  up  all  of  its  phosphoric  acid  to  molybdate,  and  the  same  is  true 
of  the  solution  with  hydrochloric  acid  and  potassium  chlorate.  Fusion  with  equal 
parts  of  sodium  carbonate  and  potassium  nitrate  gives  maximum  results,  but  takes 
too  long,  and  incineration,  and  solution  in  nitric  acid  gives  low  results  owing  to  the 
insolubility  of  the  ignited  phosphate.  Hydrochloric  acid  was  found  to  dissolve  the 
residue  easily  and  completely,  thus  furnishing  a  satisfactory  basis  for  a  desirable 
method. 

Chem.  News,  65, 162-163,  170-172;  Jour.  Chem.  Soc,  62,  1029.  J.  W.  F. 

B. — Basic  slag. — (l)  solvent  for. 

33.  Foerster,  Otto,  October,  1892. — Estimation  of  value  of  Thomas  slag  (Zur  Werth- 

bestimmung  der  Thomasschlac~ken) . 

A  comparison  is  made  of  the  different  methods  for  effecting  solution  of  Thomas 
slag,  the  advantages  and  disadvantages  attendant  upon  the  use  of  each  solvent  being 
set  forth.  By  employment  of  nitric  acid,  or  nitrohydrochloric  acid,  the  phosphorus 
combined  with  the  iron  is  oxidized  to  phosphoric  acid,  while  with  the  use  of  hydro- 
chloric acid,  the  magnesium  ammonium  phosphate  precipitate  is  contaminated  with 
various  impurities  which  are  brought  into  solution,  these  impurities  in  some  cases 
amounting  to  as  much  as  6.33  per  cent  of  its  weight. 

With  concentrated  sulphuric  acid  as  a  solvent  the  iron  phosphid  is  also  oxidized 
and  a  considerable  error  is  occasioned  on  account  of  the  amount  of  gypsum  formed; 
the  sulphuric  acid  also  dissolves  less  phosphoric  acid  than  the  hydrochloric.  Dilute 
sulphuric  acid,  however,  is  without  the  oxidizing  action  of  the  concentrated  acid, 
and  solution  can  be  effected  by  boiling  only  a  short  time. 

The  author  thinks  that  since  calcium  tetraphosphate  is  perfectly  soluble  in  dilute 
citric-acid  solution,  a  method  should  be  devised  which  depends  upon  the  solubility 
i)f  this  phosphate  in  a  citric  acid  or  ammonium  citrate  solution. 

Chem.  Ztg.,  16,  1597;  Chem.  Centralbl.,  1892,  ii,  938.  b.  b.  r. 

31.  Foerster,  Otto. —  Valuation  of  basic  slag. 

The  best  results  are  given  by  boiling  the  sample  with  dilute  sulphuric  acid  and 
using  the  molybdate  method. 

Chem.  Ztg.,  16,  1596, 1597;  Jour.  Chem.  Soc,  64,  A,  314.  J.  w.  f. 

35.  Jolles,  A.  F.,  October,   1892. — The  determination  of  phosphoric  acid  in  Thomas 
slag  (Ueber  die  Phosphorsaurebestimmung  in  Thomasschlacken). 
By  the  employment  of  sulphuric  acid  as  a  solvent  in  the  analysis  of  Thomas  slag, 
the  author  has  been  unable  to  secure  correct  results,  by  either  following  the  molyb- 
date or  the  citrate  processes  for  the  determination  of  phosporic  acid,  the  source  of 
the  errors  lying  chiefly  in  the  fact  that  the  calcium  sulphate  formed  incloses  par- 
ticles of  calcium  phosphate,  thus  protecting  them  from  the  action  of  the  solvent. 
5556 — Xo.  43 15 
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The  method  of  H.  and  E.  Albert,  employing  hydrochloric  acid  to  dissolve  the 
slag  and  boiling  down  to  a  jelly-like  mass,  with  subsequent  dilution  with  water, 
yields  in  the  hands  of  the  author  entirely  too  high  results,  due,  in  his  opinion,  to 
the  incomplete  elimination  of  the  silica. 

The  following  modification  of  Albert's  method  is  therefore  recommended :  5  grams 
of  the  finely  divided  slag  are  moistened  with  water  in  a  dish,  boiled  with  40  cc.  of 
hydrochloric  acid  (about  20°  B.)  and  evaporated  to  complete  dryness. 

The  residue  is  heated  in  an  air  bath  to  120°  C,  moistened  with  hydrochloric  acid 
after  cooling,  taken  upvwith  water  and  filtered,  the  filtrate  being  made  up  to  500 
cc.  Fifty  cubic  centimeters  of  this  are  mixed  with  citrate  solution  (Joulie's),  pre- 
cipitated with  magnesia  mixture  and  the  precipitate  dried,  ignited,  and  weighed 
in  usual  manner.  A  number  of  results  of  determinations  by  means  of  this  method, 
the  original  process  of  Albert  and  the  molybdic  method  are  given,  the  figures  by 
the  first  and  last  named  processes  being  quite  concordant. 

Ztschr.  anal.  Cheni.,  31,516-519;  Ztschr.  angew.  Chem.,  1892,  737;  Jour.  anal. 
Chem.,  6,625;  Jour.  Chem.  Soc,  64,  ii,  88-89.  b.  b.  r. 

36.  Firby,  A.,  December,  1892. — The  determination  of  phosphoric  acid  in  basic  slags. 
Referring  to  Jolles's  article  on  the  determination  of  phosphoric  acid  in  basic  slags, 

the  autbor  concurs  in  the  conclusions  of  the  former  with  regard  to  the  inadvisability 
of  employing  sulphuric  acid  as  a  solvent,  and  also  with  reference  to  the  incomplete 
separation  of  silica  by  the  Albert  method. 

Tbe  author  had  previously  made  experiments  leading  to  the  same  results  as  those 
of  Jolles,  and  is  surprised  that  chemists  of  experience  should  think  of  employing 
sulphuric  acid  in  dissolving  these  slags.  In  separating  silica  completely,  two  evap- 
orations have  been  frequently  found  necessary,  and  the  recommendations  of  Jolles 
on  this  point  can  be  advantageously  followed.  The  Joulie  gravimetric  methodis  con- 
sidered to  be  untrustworthy  for  accurate  determinations,  the  results  secured  being 
almost  invariably  too  high. 

Chem.  News,  66,  293.  b.  b.  r. 

37.  Marcker,  M. — Determination  of  phosphoric  acid  in  Thomas  slag. 

A  part  of  the  preceding  report  (No.  11) ;  the  boiling  with  HC1  and  with  H2S04, 
preliminary  to  the  phosphoric  acid  determination  investigated;  the  result  of  the 
work  done  showed  that  the  slag  ought  to  be  boiled  with  H;S04.  The  method  recom- 
mended is  to  beat  10  grams  of  slag  in  a  dry  500  cc.  flask  with  50  cc.  cone.  H:S04 
over  free  flame,  under  constant  shaking  until  boiling.  After  standing  a  little,  Avater 
is  carefully  added,  and  when  cold  filled  to  the  mark  and  filtered;  50  cc.  taken  for 
P2O5  determination  by  the  citrate  method. 

Jour.  Chem.  Soc,  64,  ii,  237,  238:  Chem.  Centralbl.,  1893,  i,  502;  Exp.  Sta.  Record, 
4,  No.  11;  Landw.  Yers.-Stat.,  41,  371-373;  42,  131, 135.  f.  w.  w. 

38.  Mancuso-Lima,  G. — Estimation  of  x>hosphoric  anhyclrid  in  basic  slag. 

Two  grams  of  the  powdered  slag  are  treated  in  a  flat  dish  with  25  cc.  of  sulphuric 
acid  diluted  with  half  its  volume  of  water,  stirring  rapidly  with  a  glass  rod.  The 
pasty  mass  thus  formed  is  left  for  about  two  hours,  treated  with  warm  water,  filtered 
and  washed.  Milk  of  lime  free  from  phosphates  is  then  added,  the  whole  shaken, 
and  when  alkaline,  heated  for  half  an  hour  on  the  water  bath,  treated  with  nitric 
acid  until  the  lime  precipitate  is  redissolved,  allowed  to  cool,  and  filtered.  The 
solution  is  precipitated  with  molybdate  and  magnesia  mixture  as  usual. 

Staz.  sper.  agr.  Ital.,  21,  225-228;  Jour.  Chem.,  Soc.  64,  ii,  238.  J.  w.  f. 

39.  Martelli,  D. — Estimation  of  phosphoric  anhydrid  in  basic  slag. 

The  author  has  compared  tbe  methods  of  Martinotti  (Staz.  Sper.  Agr.,  19,  611), 
Olivieri  {ibid..  20,  159),  and  Mancuso  -Lima  (ibid.,  21, 225  and  153),  with  that  given  by 
Konig  in  his  Untersuchung  landw.-  und  Gewerbewichtiger  Stoffe  (Berlin,  1891,  pp. 
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163,  178,  179).  He  considers  the  methods  described  by  Konig  to  be  the  best,  as 
effecting  a  saving  both  of  time  and  reagents. 

Staz.  sper.  agr.  Ital.,  19,  614;  20, 159;  21,  225.  453:  Jour.  Cheni.  Soc.  64,  ii,  238, 
239;  Analyst.  17,  116.  j.  w.  f. 

B. — Basic  slag  (continued). — (ii).  estimation  of  lime  in. 

.40.  Holleman.  A.  F.,  October.  1892. — Lime  determination  in  Thomas  phosphate  (Methode 
:ur  Ealkbestimmung  in  Thomasphosphaten) . 

The  chief  difficulty  in  the  way  of  the  accurate  determination  of  lime  in  Thomas 
phosphate  lies  in  the  fact  that  by  the  methods  ordinarily  employed  the  lime  precip- 
itate is  contaminated,  invariably,  with  iron  and  mauganese.  Both  the  method  of 
Classen,  using  potassium  oxalate,  and  that  of  Jones,  precipitating  as  sulphate  in 
an  alcoholic  solution,  failed  to  give  satisfactory  results,  though  the  latter  process 
■was  the  more  accurate  of  the  two.  In  order  to  arrive  at  a  method  adapted  to  work 
of  this  character,  a  series  of  experiments  were  made  both  upon  Thomas  slag  and  a 
prepared  mixture  of  known  composition  containing  all  the  chief  constituents  of  the 
former.  The  results  indicated  that  by  combining  the  methods  of  Classen  and  Jones 
the  iron  and  manganese  could  be  completely  eliminated. 

.  The  solution  of  material  is  effected  by  means  of  hydrochloric  acid,  an  aliquot 
part  of  the  filtered  solution  being  employed  for  the  determination.  This  is  concen- 
trated to  small  bulk,  solution  of  neutral  potassium  oxalate  is  added,  and  the  mixture 
digested  on  water  bath  for  about  ten  minutes.  The  precipitate  is  brought  on  filter. 
well  washed  with  hot  water,  and  dissolved  in  hot  dilute  HC1.  Precipitation  is  now 
effected  with  dilute  sulphuric  acid  in  the  presence  of  96  per  cent  alcohol,  as  in  the 
Jones  method,  the  calcium  being  finally  weighed  as  sulphate. 

Maandbl.  voor  Xatuurwetensch,  18,  1-4;  Chem.  Ztg..  16.  1471:  Chem.  Centralbl., 
1893.  i,  796.  b.  b.  r. 

B. — Basic  slag  (continued). — (in),     detection  of  adulterants. 

41.  Dyer.  B. — The  adulteration  of  basic  slag. 

The  difference  in  solubility  in  5  per  cent  citric  acid  solution  of  phosphoric  acid  of 
the  slag  and  1hat  of  Eedonda  phosphate  is  of  no  value  in  detecting  the  latter  adul- 
terant of  slag,  according  to  the  author,  as  calcined  Eedonda  x^hosphate  is  quite  soluble 
in  the  solution,  and  this  phosphate  is  apt  to  be  used  in  adulterating  the  slag. 

Analyst  17,  4.  f.  w.  w. 

42.  0.  Bottcher,  1894. — The  detection  of  adulterations  of  Thomas  meal  (Zum  Xachiceis 

von  Verfalsckungen  des  Thomasmehles). 

There  are  certain  fluorin  compounds  in  phosphorites  which  are  not  in  Thomas 
meal.  Ten  to  15  grams  of  the  suspected  meal  are  placed  in  a  beaker  10  cm.  in  height 
and  from  5  to  6  cm.  in  width.  This  is  saturated  with  15  cc.  of  concentrated  sulphuric 
acid,  stirred  around  with  a  glass  rod.  and  the  beaker  covered  with  a  watch  glass. 
from  which  hangs  a  drop  of  water.  If  a  dirty  white  color  forms  around  the  edge 
of  the  drop,  it  indicates  that  phosphorites  have  been  added.  After  a  few  minutes 
the  etching  caused  by  the  hydrofluoric  acid  can  be  clearly  seen  on  the  cleaned  watch 
glass.     An  addition  of  10  per  cent  raw  phosphate  can  be  detected  in  this  way. 

Chem.  Ztg.,  18,  565,  Chem.  Centralbl.,  1894:  i.  1102.  J.  P.  s. 

C. — IRON  AND  ALUMINA  PHOSPHATES. 

43.  Ladrowicz,  B. — Action  of  water  and  of  saline  solutions  upon  ferric  phosphates. 

.  The  author  made  observations  interesting  to  the  analyst,  that  pure  water,  solutions 
.of  neutral  salts  of  alkalies  and  especially  solutions  of  alkali  salts  of  alkaline  reac- 
tion, partially  dissociate  ferric  rmosphate,  removing  phosphoric  acid,  but  not  the 
iron  oxid.  Salts  of  acid  reaction,  such  as  ferric  chlorid.  also  decompose  ferric  phos- 
phate, but  remove  both  phosphoric  acid  and  iron  oxid.  Free  humic  acid  has  no 
action,   but  alkaline  humate   without   excess  of  alkali  dissolves  somewhat  more  of 
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both  phosphoric  acid   and  iron  oxid  than  would  have  dissolved  in  an  equivalent 
quantity  of  the  alkali  acting  alone. 
Monatsh.  f.  Chem.,  13,  357;  Bull.  Soc.  Chim  [3],  8,1218.  w.  f. 

44.  BobxtbaGEE,    H.,    March,   1893. — Simple   separation  of  ferric  oxid  and  alumina 

{Einfache  Trennung  des  Eisens  von  der  Thonerde). 

In  determination  of  iron  and  alumina,  especially  in  fertilizer  analysis,  it  is  cus- 
tomary to  precipitate  them  with  ammonia,  and  their  separation  is  somewhat  difficult, 
according  to  the  methods  heretofore  followed.  The  mixed  oxids  of  iron  and  alumi- 
num, after  ignition  and  weighing,  are  dissolved  in  hydrochloric  acid,  and  potassium 
hydrate  solution  is  added  to  neutrality.  The  precipitation  of  both  oxids  is  effected  in 
the  hot  solution  by  means  of  neutral  potash  soap  solution.  The  precipitate,  after 
filtration  and  washing  with  hot  water,  is  dried  for  awhile  over  calcium  chlorid.  By- 
treating  the  gelatinous  mass  with  hot  petroleum  until  the  precipitate  loses  its  color 
the  ferric  oleate  is  dissolved  out,  leaving  the  aluminum  oleate,  which,  on  ignition, 
leaves  alumina.  The  petroleum  solution  of  ferric  oleate  is  ignited  in  platinum  disk 
and  the  residue,  after  completion  of  ignition,  is  weighed  as  fenic  oxid. 

Ztschr.  anal.  Chem.,  32,  187;  Jour.  Chem.  Soc,  64,  ii,  304;  Jour.  anal.  Cheni.,  7, 
235.  B.  B.  R. 

45.  Glaser,  C,  July,  1892. — Estimation  of  aluminum  phosphate  (Ueber  die  Bestimmung 

von  Thonerdephosphat) . 
The  following  modification  of  the  usual  method  is  recommended :  To  the  phos- 
phate solution,  which  must  not  contain  free  chlorin,  a  drop  of  methvl-orange  solu- 
tion is  added,  and  then  ammonia,  until  the  acid  is  all  but  neutralized.  A  few  cubic 
centimeters  of  ammonium  acetate  now  change  the  color  to  yellow.  The  mixture  is 
then  heated  to  70°  C,  Avhen  the  iron  and  aluminum  phosphates  are  completely  pre- 
cipitated. If  calcium  phosphate  is  present  a  little  of  it  adheres  to  the  precipitate, 
which  should  be  redissolved  in  hydrochloric  acid  and  precipitated  as  before,  after 
addiug  a  little  sodium  phosphate.  Should  the  original  liquid  contain  free  chlorine 
ammonia  and  then  hydrochloric  acid  must  be  added  before  the  indicator.  The  pre- 
cipitate is  washed,  using  the  filter  pump,  gently  ignited,  and  weighed.  To  estimate 
the  iron  in  the  precipitate  it  is  covered  with  pure  sodium  carbonate  and  fused  for  10 
minutes,  using  the  blowpipe.  The  fused  mass  is  boiled  with  water  and  filtered  hot> 
and  the  ferric  oxid  washed  well  with  boiling  water.  Hot  filtration  is  necessary  to 
prevent  the  separation  of  an  aluminum  phosphate  of  the  composition  Al3Pe07,  which 
is  sparingly  soluble  in  cold  soda  solution.  The  iron  oxid  is  dissolved  and  reprecipi- 
tated  before  weighing. 

.     Ztschr.  anal.  Chem.,  31,  383-388;  Pharm.  Rev.,  1892,  Oct.;  Jour.  Chem.  Soc.  62, 
1523,  1524;  Jour.  anal.  Chem.,  6,  527.  j.  w.  f. 

46.  Glaseb,  C. — Separation  of  iron  oxid  from  alumina  in  phosphatic  rocks  by  fusion  with 

an  alkali  carbonate. 

The  author  suggests  the  following  as  a  modified  method  giving  more  accurate 
results  than  the  method  as  at  first  published:  The  hydrochloric  acid  solution  is 
nearly  neutralized  with  ammonia,  using  methyl-orange  as  an  indicator.  Ammo- 
nium acetate  is  then  added  until  the  color  changes  to  a  pale  yellow.  The  mixture  is 
then  heated  on  the  water  bath  below  70°,  thus  separating  the  iron  and  aluminum 
phosphates  completely.  Filter  and  thoroughly  wash  with  water  below  70°.  It  is 
advisable  to  dissolve  the  precipitate,  add  a  little  sodium  phosphate,  and  repre- 
cipitate  to  remove  calcium  salts.  Heat  in  a  jdatinuni  crucible,  being  careful  not  to 
fuse  the  precipitate,  and  weigh.  Then  fuse  with  sodium  carbonate,  dissolve  the 
fusion  in  hot  water,  filter,  and  wash  the  precipitate  of  ferric  oxid  with  boiling 
water.  Dissolve  in  hydrochloric  acid,  precipitate  with  ammonium  hydrate,  and 
weigh.  Add  HC1  to  the  filtrate,  and  precipitate  the  aluminum  as  phosphate  bj 
adding  ammonium  acetate. 

Jour.  anal.  Chem.,  6,  624-626;  Jour.  Chem.  Soc,  64,  A,  346.  J.  w.  f. 
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47.  Vogel,  J.  H. — Analysis  of  phosphates. 

The  author  precipitates  the  aluminum  and  ferric  phosphates  according  to  Glaser's 
directions,  hut  does  not  boil  the  solution.  The  phosphoric  acid  is  now  separated 
accordii'g  to  Stutzer's  plan,  with  niolybdate  and  precipitation  of  the  ferric  and 
aluminum  hydrates  with  ammonia,  leaving  the  magnesium  in  solution.  A  second 
precipitation  frees  the  precipitate  from  any  molybdate. 

Chem.  Ztg.,  15,  495-499;  Jour.  Chem.  Soc,  62,  912.  j.  w.  f. 

48.  Mariani,  G.,  and  Tasselli,  E. — On  the  determination  of  ferric  oxid  and  alumina 

in  mineral  phosphates. 
Staz.  sper.  agr.  Ital.,  23,  31;  Analyst,  1  8,  90,  91.  f.  w.  w. 

D. — Free  phosphoric  acid. 

49.  Wagner,  J. — Estimation  of  free  acids  in  tile  presence  of  acid  phosphates. 

Leo's  method  (Jour.  Chem.   Soc,  1891,  1288)  is  again  criticised,  and  declared  to 
ho  wholly  worthless. 
Pniiger's  Archiv,  50,  375-384;  Jour.  Chem.  Soc,  64,  ii,  41.  j.  w.  f. 

E.— Pyro  and  meta  phosphoric  acid. 

50.  vox  Knorre,  G. — The  separation  and  determination  of  pyro  and  meta  phosphoric 

acid. 
Ztschr.  angew.  Chem.,  1892,  639:  Chem.  Ceutralbl.,  1892,  ii,  1046. 

Potash— General. 

51.  Mueller,  K. — Examination  of  potassic  fertilizers. 

Report  of  the  committee  on  potash  of  the  Association  of  German  Experiment  Sta- 
tions. Discussion  of  methods  of  analysis  and  recommendation  of  continued  investi- 
gation of  the  subject. 

Landw.  Vers. -Stat.,  42,  171-173.  f.  w.  w. 

52.  Robinson,  X.  1894. — Some  sources  of  error  in  our  methods  of  determining  potash  in 

fertilizers  and  German  potash  salts. 

The  writer,  after  a  series  of  tests,  finds  that  there  are  very  noticeable  losses  of 
potash  in  the  Lin  do-Gladding,  the  alternate,  and  the  Stassfurt  methods. 

The  chief  sources  of  error  arise  from  the  occlusion  of  potash  salts  by  precipitates 
in  all  three  methods,  from  loss  in  the  alcohol  washings,  and  through  the  solvent 
action  of  the  ammonium  chlorid  solution  in  the  Lindo-Gladding  method.  In  a  series 
of  determinations  the  writer  finds  an  average  loss  to  each  per  cent  of  potash  esti- 
mated by  the  Lindo-Gladding  method  of  0.029  per  cent,  and  by  the  Alternate  method 
a  loss  of  0.29  per  cent. 

Jour.  Am.  Chem.  Soc,  16,  364-372;  Cf.  Proc  A.  O.  A.  C,  1893,  Bull.  38,  Chem- 
ical Div.,  U.  S.  Dept.  of  Agr.  j.  p.  s. 

A. — Platinum  methods. 

1.  Solubility  of  salts. 

53.  Peligot.  M. — Solubility  of  potassium  and  sodium  platinic  clxloricl  in  alcohol. 

One  liter  each  of  50,  90,  and  95  per  cent  alcohol  dissolves  respectively  0.6,  0.1, 
0.03  gram  of  the  potassium  salt.  The  addition  of  one-fifth  volume  of  ether  to  95 
per  cent  alcohol  diminishes  the  amount  dissolved  to  0.027  gram.  One  liter  of 
methyl  alcohol  dissolves  0.072  gram  K;PtCl6.  One  liter  of  60  per  cent  alcohol  dis- 
solves 110  grams  NajPtCL,  and  the  same  quantity  of  95  per  cent  alcohol  dissolves 
22  grams. 

Monit.  Scient.,  1892  [4].  6,  872  :  Ber.  chem.  Ges.,  26,  Ref.  1051.  a.  l.  w. 
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2.  Lindo-Gladding  method. 

54.  Breyer  and  Schweitzer.—  The  determination  of  potash  by  the  method  of  Undo, 

as  modified  by  Gladding. 
The  authors  attempt  to  prove,  by  quotations,  chiefly  from  the  bulletins  of  the  U. 
S.  Department  of  Agriculture,  that  the  Lindo-Gladding  method  is  inaccurate.     From 
their  own  experiments  they  arrive  at  the  following  conclusions  : 

1.  The  addition  of  sodium  chlorid  is  unscientific  and  injurious  to  the  exactness 
of  the  results.     The  wash  alcohol  generally  contained  potash. 

2.  It  is  doubtful  whether  the  method  is  a  simplification  of  that  of  Presenilis. 

3.  By  washing  the  precipitate  with  half-saturated  ammonium  chlorid  solution  a 
partial  decomposition  takes  place,  potassium  chlorid  being  washed  away,  while 
ammonium  chloro-platinate  remains  on  the  filter. 

4.  The  removal  of  impurities  from  the  precipitate  is  not  complete,  especially  in  the 
presence  of  sulphates  of  magnesium  and  calcium. 

5.  Results  are  sometimes  too  high,  sometimes  too  low. 

Jour.  anal.  Chem.,  6,  470  ;  Ztschr.  angew.  Chem.,  1893,  122.  a.  l.  w. 

55.  Breyer  and  Schweitzer;  November,  1892. — Defects  of  the  Lindo-Gladding  method 

(Falsche,  aber  officielle  handclsanalytische  methoden  in  den  Vereinigten  Staaten.) 
In  substance,  similar  to  the  foregoing. 
Chem.  Ztg.,  16,  1720;  Exp.  Sta,  Record,  4,  584. 

56.  Breyer,  T.,  and   Schweitzer.  H.,  January,  1892.— The  Lindo-Gladding  potash 

method  (Kalibesiimmung  naeh  der  Methode  Lindo-Gladding.) 

The  report  of  the  German  kali  works  is  quoted  from,  in  which  results  of  analyses 

are  given  which,  the  authors  claim,  show  the  unreliability  of  this  method,  thus 

substantiating  the  conclusions  arrived  at  by  them  and  reported  in  a  previous  article. 

Chem.  Ztg.,  17,  101;  Ber.  chem.  Ges.,  26,  Ref.  337;  Chem.  Centralbl.,  893,  i,  442; 

Jour.  Chem.  Soc,  64,  A,  436.  b.  b.  r. 

57.  Breyer,  T.,  and   Schweitzer,    H..  February,  1893. — The  Lindo-Gladding  potash 

method  (Lindo-Gladding  Methode  zur  Kalibesiimmung). 

The  authors,  in  reply  to  the  article  of  Dr.  Holleman  (Chem.  Ztg.,  16, 1920),  reiterate 
some  of  their  former  statements  and  conclusions,  though  nothing  essentially  new  is' 
presented. 

Chem.  Ztg.,  17,  244;  Chem.  Centralbl.,  1893,  i,  585.  b.  b.  r. 

58.  Holle^ian,  A.  F.,  December,  1892. — Potash  determination  by  the  Lindo-Gladding 

method  (Die  Kalibesiimmung  nach  der  Methode  Lindo-Gladding) . 

The  article  of  Breyer  and  Schweitzer  with  regard  to  this  subject  is  referred  to,  and 
issue  is  taken  with  them  with  reference  to  their  claims  as  to  the  unreliability  of  this 
method,  since  the  results  secured  by  the  author  have  been  uniformly  satisfactory. 

The  results  of  the  analysis  of  eight  samples  of  kainit  are  reported,  the  potash 
determinations  being  made  both  by  the  Lindo-Gladding  and  the  official  Dutch 
method  (Fresenius),  there  being  quite  a  close  agreement  in  the  figures  obtained  by 
the  two  methods.  For  two  of  the  samples  the  amounts  of  alcohol  required  for  the 
first  washing  were  46  and  50  cc,  respectively;  of  ammonium  chlorid,  25  cc,  for  each 
sample,  and  25  and  23  cc.  of  alcohol  for  the  second  washing.  The  potassium-platinum 
chlorid  precipitates  were  found  to  contain  not  a  trace  of  ammonia;  a  microscopic 
examination  showed  them  to  be  pure,  and  tests  showed  only  the  very  slightest  trace 
of  sulphuric  acid,  and  hence  no  tests  were  made  for  presence  of  lime  and  magnesia. 
The  presence  of  ammonium-platinum  chlorid  in  the  precipitates  of  Breyer  and 
Schweitzer  are  attributed  to  incomplete  washing  out  of  platinic  chlorid.  The  con- 
clusions of  the  author  are : 

(1)  The  Lindo-Gladding  method  gives  by  proper  execution  correct  results. 

(2)  There  is  no  occasion  for  its  abandonment. 
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(3)  The  experiments  of  Breyer  and  Schweitzer  are  not  suited  to  establish  the 
unreliability  of  the  method. 

Chem.  Ztg\,  16, 1920 ;  Chem.  Centralbl.,  1893,  i,  319 ;  Exp.  Sta.  Eecord,  4, 586;  Jour. 
Chem.  Soc,  64,  A,  314.  b.  b.  r. 

3.  Reduction  methods. 

I. — Puke  salt.— spongy  platinum. 

59.  Hilgard,  E.  W.,  March,  1893. — The  determination  of  potassium  (Zur  Bestimmung 

des  Kali  urns). 

The  weighing  of  potassium-platinic  chlorid  gives  in  experienced  hands  very 
good  results,  especially  if  the  Gooch  crucible  is  employed.  The  process  frequently 
used,  however,  yields,  in  many  cases,  erroneous  results,  and  the  author  therefore 
proposed  a  method  which,  with  care,  gives  very  accurate  figures.  The  potassium- 
platinic  chlorid  is  reduced  in  a  crucible,  the  lower  half  of  whose  interior  is  covered 
with  a  film  of  platinum  sponge,  formed  by  the  previous  ignition  of  about  a  decigram 
of  double  salt.  In  the  presence  of  this  sponge,  the  decomposition  is  effected  readily 
even  at  a  comparatively  low  heat,  though  the  crucible  is  ignited  strongly  at  the 
last.  About  two  drops  of  HC1  are  added  to  the  crucible  when  cool,  and  if,  after  gentle 
warming,  a  yellow  color  appears,  a  little  oxalic  acid  is  added  and  the  ignition  con- 
tinued. By  washing  with  acidified  water,  the  soluble  substances  present  are 
removed,  among  which  are  frequently  traces  of  chlorid  of  sodium,  earths,  etc. 
On  this,  account,  this  process  gives  more  exact  results  than  the  weighing  as  double 
salt. 

Ztschr.  anal.  Chem.,  32,184;  Jour.  Chem.  Soc,  64, ii,  300,  301;  Rev.  internat.  falsi- 
ficat.,  745;  Chem.  Centralbl.,  1893,  i,  795;  Ber.  chem.  Ges.,  26,  B,  506. 

B.    B.    R. 
I.— Pure  salt  (continued). — soap  method. 

60.  Borxtrager,    H.,  March,    1893. — Quick    reduction   of  potassium-platinic    chlorid 

(Rasche  Reduction  des  Kaliumplatinchlorids). 

The  simplest  and  quickest  vray  to  reduce  potassium-platinic  chlorid  is  as  follows: 
The  double  salt  is  dissolved  in  boiling  water  and  the  platinum  is  precipitated  with 
a  potash  soap  solution.  The  precipitate  having  settled,  the  supernatant  liquid  is 
poured  off  and  the  residue,  which  consists  of  a  double  salt  of  potassium  chlorid 
and  platinum  oleate,  is  ignited  in  a  porcelain  crucible.  After  heating  a  few  minutes 
the  platinum  black  which  is  obtained  can  be  washed  free  from  potassium  chlorid 
with  hot  water. 

Ztschr.  anal.  Chem.,  32, 188.  b.  b.  r. 

I.— PURE  SALT  (CONTINUED).— FORMALDEHYDE  METHOD. 

61.  Jeax,  F.,  and  Trillat. — Estimation  of  potassium. 

The  platinochlorid,  having  been  precipitated  and  purified  in  the  usual  way,  is 
dissolved  in  water,  and  the  solution,  made  alkaline  with  soda,  is  warmed  and 
reduced  by  the  addition  of  a  few  drops  of  aqueous  formaldehyde.  It  should  be  stirred 
with  a  glass  rod  to  prevent  the  platinum  adhering  to  the  vessel. 

Bull.  Soc.  Chem.,  7  [3],  228;  Jour.  Chem.  Soc,  64,  ii,  46;  Ztschr.  angew.  Chem., 
1892,  600 ;  Yjschr.  Chem.  Nahr.,  7,  208 ;  Exp.  Sta,  Eecord,  4,  85.  J.  w.  f. 

II.— Crude  salt. — zinc  or  copper  method. 

62.  Ehrmaxx,  L.,   January,   1893. — Determination  of  potassium  by  reduction  of  j>otas- 

sium-platinic  chlorid  (Dosage  de  la  Potasse  par  Reduction  du  Chloroplatinate  dt 

Potasse). 
Reference  is  made  to  the  leading  methods  for  jjotash  estimation,  and  especially 
to  the  Lindo-Gladding  method,  which  has  been  found  highly  satisfactory,  both  as 
regards  ease  of  execution  and  accuracy  of  results.     It  was  desired,  however,  to  devise 
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a  method  which  was  more  rapid  than  those  in  ordinary  rise,  and  which  at  the  same 
time  would  avoid  the  excessive  washing  of  the  precipitate  with  alcohol  and  also  the 
subsequent  drying. 

The  author  recommends  proceeding  as  in  the  sodium  formate  process  until  the 
precipitate,  with  the  accompanyiug  impurities,  has  been  brought  upon  the  filter 
(and  the  excess  of  platinic  chlorid,  of  course,  washed  out).  The  potassium-platiriic 
chlorid  is  then  dissolved  out  with  hot  water,  and  to  the  hot  solution  a  small  excess 
of  zinc  dust  is  added,  acidity  of  the  liquid  during  the  reduction  being  avoided. 

The  reducing  action  of  the  zinc  is  quite  rapid,  and  after  the  reduction  is  complete 
the  liquid  is  decanted  and  the  residue  treated  with  very  dilute  acid  to  dissolve  the 
excess  of  zinc. 

The  precipitated  platinum,  after  washing,  is  ignited  for  an  instant  and  then 
weighed.  Freshly  precipitated  copper  and  cuprous  oxid  also  reduce  the  double 
platinum  salt  very  readily. 

Bull.  Assoc.  Chim.  France,  10,  536.  b.  b.  r. 

II.— Crude  salt  (continued).— magnesium  method.  . 

63.  Villiers,  A.,  and  Borg,  F.,  June,  1893. — The  determination  of  jwtassium  (Dosage 
du  Potassium) . 

The  processes  ordinarily  employed  for  the  estimation  of  potassium,  by  weighing 
the  double  platinum  salt  on  a  tared  filter,  or  by  reduction  of  the  precipitate  in  a 
current  of  hydrogen  and  washing  out  the  potassium  chlorid,  are  either  somewhat 
open  to  error  or  are  tedious  and  time  consuming. 

The  following  process  can  be  executed  with  ease  and  rapidity,  and  gives  accurate 
results :  The  double  chlorid  of  potassium  and  platinum,  obtained  in  the  usual  man- 
ner, is  thoroughly  washed  with  a  mixture  of  equal  volumes  of  alcohol  and  ether. 
The  precipitate  is  next  dissolved  in  boiling  water  and  to  the  solution  thus  obtained 
is  added  a  little  pure  hydrochloric  acid.  Small  particles  of  magnesium  are  now  suc- 
cessively introduced  until  the  liquid  is  completely  decolorized.  The  precipitated 
platinum  is  very  easily  washed  and  does  not  adhere  to  the  sides  of  the  vessel.  After 
being  brought  upon  the  filter  it  is  washed,  dried,  ignited,  and  weighed.  In  calcu- 
lating the  results  the  factor  0.3939  is  employed  for  determining  the  proportion  of 
potassium,  and  the  factor  0.4747  for  the  amount  of  K20. 

This  mode  of  reduction  furnished  a  good  substitute  for  sodium  formate  in  the 
sodium-formate  method,  since,  in  this  latter  process,  the  platinum  is  very  finely 
divided  and  adheres  very  strongly  to  the  sides  of  the  vessel  in  which  precipitated. 
The  method  described  has  proved  very  successful  in  the  estimation  of  potash  in  mix- 
tures of  the  sulphate  of  potash  with  phosphate  and  sulphate  of  soda,  and  the  chlo- 
rids  of  calcium,  magnesium,  iron,  etc. 

Conrpt.,  rend.  116, 1524.  b.  b.  r. 

4.  Bitartrate  method. 

64.  Bayer,  A.,  May,   1893. — The  determination   of  potash  and  soda  by  the  hitartrate 
method  (Ueber  direete  Bestimmungen   von   Kali  und  Xatron  mittels  der  Bitartrat 
Methode.) 
The   usual  method  for  potash  determinations  is  somewhat  long  and  tedious  on 
account  of  the  necessity  for  the  removal  by  precipitation  of  certain  acids  and  bases 
which  are  present.     The  author,  in  consequence,  proposes  a  process  for  the  determi- 
nation by  the  bitartrate  method  which  is  applicable  in  the  presence  of  sulphates, 
phosphates,  chlorids,  etc.     About  15  grams  of  substance  are   dissolved  in  500  cc. 
water;  to  25  cc.  of  this  in  a  beaker,  about  0.3  gram  of  crystallized  sodium  car- 
bonate is  added  and  then  6  cc.  of  80  per  cent  acetic  acid  and  2.4  grams  crystallized 
tartaric  acid.     The  solution  is  now  heated,  and  after  cooling  11  cc.  absolute  alco- 
hol is  added  and  the  liquid  is  allowed  to  stand  for  two  hours.     The  solution  is  fil- 
tered, 30  cc.  of  25  per  cent  alcohol  added  to  the    contents  of  the  beaker,  and  after 
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mixing  well  the  liquid  is  again  filtered  off;  the  precipitate  is  further  washed  with 
50  per  cent  alcohol  until  5  cc.  of  the  filtrate  show  a  scarcely  appreciable  trace  of 
acidity.  The  precipitate,  along  with  the  filter  paper,  is  titrated  in  a  boiling  solu- 
tion with  X/20  caustic  soda,  using  phenolphthalein  as  indicator.  To  the  figure  thus 
obtained  is  added  a  correction  for  the  proportion  of  potassium  bitartrate  solublein 
the  volume  of  alcoholic  wash-water  employed.  The  results  quoted  by  the  author 
for  a  number  of  analyses  of  potash  salts  show  a  close  agreement  with  the  platinum 
method.  It  is  necessary  to  expel  completely  all  ammonia  salts  before  executing  this 
process.  The  process  for  determining  sodium  depends  upon  the  fact  that  in  the 
presence  of  ammonium  bitartrate  in  an  alcoholic  solution  the  amount  of  potassium 
left  in  solution  is  only  one-third  of  that  which  dissolves  under  normal  conditions. 
The  alcoholic  filtrate  from  such  a  solution,  after  evaporation,  ignition  of  residue, 
resolution  and  removal  of  superfluous  acids  and  bases  as  usual,  yields  a  residue 
which,  on  ignition,  is  weighed  as  KCl-f- XaCl.  From  this  is  subtracted  an  amount 
of  potassium  chlorid  equivalent  to  only  one-third  of  the  amount  of  potassium 
bitartrate  which  would  dissolve  in  the  alcoholic  liquid  under  ordinary  conditions.  * 
Chein.  Ztg.  17,  686.  b.  b.  r. 

5.  Perchloraie  method. 

65.  Wense,  W.,  1892. — Estimation  of  potassium  as  perchlorate. 

The  author  (Jour.  Chem.  Soc,  61,  ii,  46)  has  proved  that  adding  a  small  quantity 
of  perchloric  acid  to  alcohol  obviates  its  solvent  action  on  potassium  perchlorate, 
and  affords  a  means  for  its  estimation.  If  sulphates  are  present,  the  following  modifi- 
cation is  suggested :  The  solution  is  evaporated  with  perchloric  acid  to  decompose 
the  chlorids,  and  the  residue  is  extracted  with  acid  alcohol,  and  finally  dissolved  in 
boiling  water.  The  solution  is  evaporated  in  a  platinum  dish,  the  residue  calcined 
to  convert  the  perchlorate  into  chlorid.  then  dissolved  in  water,  and  titrated  with 
a  standard  solution  of  silver  nitrate. 

Ztschr.  angew,  Chem.,  1892,  233;  234;  Jour.  Chem.  Soc,  64.  ii,  190.         J.  w.  f. 

€6.  Caspari,  E. —  Wense's  method  for  the  determination  of  potash  (Ueuer  DarsteUung 
der  Ueherehlorsdure  und Kalihestimmung  mittels  Ueberchlorsdurebei  Gegenwart  von 
schwer-  und  nichtfliichtigen  Sduren). 

Caspari  finds,  after  repeated  trials,  that  Wense's  method  applied  to  potash  salts  is 
both  accurate  and  convenient.  He  gives  detailed  instructions  for  the  preparation  of 
perchloric  acid  in  considerable  quantity  and  at  a  slight  expense.  "Wense's  method  may 
be  used  for  fertilizers  containing  phosphates  of  lime,  iron,  and  the  other  bases  usually 
encountered,  as  these  salts  are  soluble  in  alcohol  in  the  presence  of  excess  of  per- 
chloric acid.     In  such  cases  the  author  proceeds  as  follows: 

The  hydrochloric  acid  solution  of  the  fertilizer  is  evaporated  until  the  free  acid  is 
removed,  the  residue  is  treated  with  20  cc.  of  hot  water,  and  perchloric  acid  added 
equivalent  to  at  least  one  and  one-half  times  the  quantity  of  bases  present.  The 
solution  is  evaporated  to  a  sirupy  consistency,  hot  water  added,  and  the  evaporation 
continued  with  repeated  stirring  until  the  odor  of  hydrochloric  acid  is  no  longer  per- 
ceptible and  the  white  fumes  of  perchloric  acid  begin  to.  come  off.  If  much  of  the 
latter  is  removed  it  shoubl  be  replaced.  When  cold  the  more  or  less  siruijy  residue 
is  gently  stirred  into  a  homogeneous  mass,  20  cc.  of  wash  alcohol  (97  volume  percent 
containing  0.2  per  cent  of  its  weight  of  perchloric  acid)  added,  and  the  stirring  con- 
tinued, taking  care  not  to  rub  up  the  crystals  into  a  fine  powder.  When  the  super- 
natant liquid  is  clear  it  is  decanted  on  an  asbestos  filter.  The  alcohol  is  removed 
from  tbe  residue  by  heating  gently,  0.3  gram  of  perchloric  acid  and  a  little  water 
are  added  and  the  residue  washed  on  the  filter  with  alcohol  wash,  and  finally  with 
a  little  pure  alcohol.  The  entire  wash  liquid  need  measure  but  35  to  70  cc.  Mixtures 
of  CaC03,  Mn304,  Fe:0;,  AFO:>,  Xa:HP0412Aq,  MgCF,  H3P04  yielded  by  this  method 
a  residue  weighing  but  0.0011  to  0.0016  gram,  while  on  mixtures  of  KC1  with  II3P04 
or  HXOj  in  different  proportions  the  potash  was  practically  all  obtained  »s  y.cx.- 
chlorate. 
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\Yhen  sulphuric  acid  is  present  the  author  proceeds  as  follows :  Five  grams  of  the 
substance  are  boiled  with  150  to  180  cc.  water  and  20  cc.  cone,  hydrochloric  acid,  and 
during  the  boiling  barium  chloric!  solution  (prepared  by  dissolving  127  grams  crys. 
barium  chlorid  in  water,  adding  125  cc.  35  per  cent  hydrochloric  acid  and  making 
up  to  1.000  cc.)  is  added,  drop  by  drop,  until  in  excess,  the  boiling  being  continued 
some  minutes  longer.  When  cool  the  solution  is  made  up  to  250  cc,  filtered,  and  an 
aliquot  portion  treated  as  already  described.     Eesults,  accurate. 

Ztschr.  angew.  Chem.,  1893,  43:  Ber.  chem.  Ges.,  26,  Eef.  335.  a.  l.  w. 

6.   Sj)ectrosco2)ic  method. 

67.  Gooch,  F.  A.,  and  Hart.  T.  S. — Detection  and  estimation  ofjyotassium  sj)ectroscop- 

ically. 

An  effort  is  made  to  improve  the  method  by  the  substitution  of  more  powerful 
flames  and  coils  of  platinum  wire  instead  of  loops.  The  quantitative  estimation  is 
made  by  testing  a  standard  solution  of  potassium  in  the  apparatus  and  diluting  the 
liquid  under  examination  until  its  potassium  line  is  of  the  same  brightness  as  that 
given  by  the  same  quantity  of  the  standard  solution.  The  presence  of  sodium 
causes  a  much  brighter  potassium  line,  and  introduces  a  difficulty.  The  results  are 
not  satisfactory,  except  for  small  amounts  of  potassium. 

Amer.  Jour.  Sci.,  42,  418-459;  Jour.  Chem.  Soc,  62,  913,914.  j.  w.  f. 

^itrogex. 
reagents. 

1.  Standard  acids,  etc. 

68.  Eichmoxd,  H.   Droop — Normal  suljjhuric  acid,  barium  sulphate,  and  dednormal 

barium  hydrate. 
Description  of  methods  of  preparing  the  standard  solutions  given,  with  the  pre- 
cautions to  be  observed  in  the  determination  of  barium  as  BaS04. 
Analyst.  17,  167,168.  e.  w.  w. 

j.   Stand  rdizing  agents. 

I.— POTASSIUM  TARTRATE. 

69.  BorxtraGER,  A..  1892. —  Use  of  potassium  hydrogen  tartrate  in  standardizing  alka- 

lis (Saures  iceinsaures  Kalium  als  AusgangspunM  fiir  die  Acidimetrie). 

The  author  recommends  the  above  salt  as  useful  in  the  preparation  of  standard 
alkaline  solutions. 

Ztschr.  angew.  Chem.,  1892.  294:  Jour.  Chem.  Soc.  64,  ii.  144:  Ztschr.  anal.  Chem., 
31,  43.  j.  w.  e. 

II.— Potassium  dichromate. 

70.  Breetel.  E.— Potassium  dichromate  as  a  standard  for  acidimetry  (Kaliiunbiehro- 

mat  als  Urmaass  fur  die  Acidimetrie). 

The  coarsely  powdered  .substance  is  heated,  with  constant  stirring,  until  it 
becomes  brown  and  commences  to  fuse.  After  cooling  in  desiccator,  weigh  about 
2  grams,  dissolve  in  a  little  water,  add  some  phenol-phthalein  solution,  aud  run  in 
baryta  water  of  one-fourth  to  one-fifth  normal  strength,  until  a  change  of  color  is 
effected.  The  appearance  of  the  liquid  is  similar  to  that  noted  with  silver  solution 
aud  potassium  chromate.  At  first  the  color  is  brown-red.  but  after  sitting  ten  hours 
the  supernatant  liquid  becomes  red.  From  the  result  of  the  experiments  the  alka- 
limetric  value  of  the  baryta  water  is  calculated,  and  by  aid  of  this  an  acid  can  be 
readily  standardized. 

Ber.  Oesterr.Ges.,  16, 142;  Chem.  Ztg.  Eep.,  16,  329;  Vjschr.  Chem.  Xahr..  1,  492. 

B.    B.    R. 
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III.— Potassium  tetroxalate. 

71.  Parsons,  C.  L. — Comparison  of  methods  for  the  standardization  of  acid  and  alkaline 

solutions. 
See  Proceedings  of  this  Association,  1892,  p.  80.     Jour.  anal.  Chern..  6,  372-375; 
Jour.  Chem.  Soc,  64,  ii,  232.  a.  l.  w. 

72.  Hinman,  Bertraxd  C. — Potassium  tetroxalate  as  a  standard  in    acidimetry   and 

alkalimetry. 

A  quantity  of  the  salt  prepared  by  combining  proper  proportions  of  potassium 
oxalate  and  oxalic  acid  and  recrystallizing  four  times  was  found  to  contain  the 
theoretical  per  cent  of  potash  hut  an  excess  of  acid,  thus  rendering  it  unlit  for 
standardizing.  Phenolphthalein  is  the  best  indicator,  methyl  orange  being  unsatis- 
factory, and  coralline,  cochineal,  and  Congo  red  worthless.  Water  cannot  be  deter- 
mined by  heating.  At  temperatures  above  100°  C.  the  salt  decomposes,  although 
Borntrager  (Ztschr.  anal.  Chem.,  31,  43)  says  it  must  be  heated  at  128°  to  insure 
perfect  drying.  When  containing  its  full  amount  of  water  of  crystallization  it 
shows  a  tendency  to  effloresce. 

School  of  Mines  Quarterly,  1892,  July;  Jour.  anal.  Chem.,  6,  435.  a.  l.  w. 

IV.— Borax. 

73.  Rimbach,  E. — Employment  of  borax  for  standardizing  acids. 

The  author  recommends  the  employment  of  borax,  with  methyl-orange  as  indi- 
cator, in  place  of  sodium  carbonate.  Recrystallizing  commercial  borax  two  or  three 
times,  and  drying  in  the  air,  sufficiently  purifies  the  salt  for  average  purposes. 
One  gram  of  borax  is  equivalent  to  5.2391  cc.  of  normal  acid,  or  1  liter  of  normal 
acid  corresponds  with  190.872  grams  of  crystallized  borax. 

Ber.  chem.  Ges.,  26,  171;  Jour.  Chem.  Soc,  64,  ii,  233 ;  Rev.  internat.  falsificat., 
7,  62.  j.  w.  f. 

V.— Copper  sulphate. 

74.  Hart,  Edward. — Copper  sulphate  as  a  material  for  standardizing  solutions. 

The  method  described  by  Hart  and  Croasdale  (Jour.  anal.  Chem.,  4,  424;  U.  S. 
Dept.  Agr.  Bull.,  31,  124,  also  130)  gives  accurate  results.  T.  W.  Richards  (Proc. 
Amer.  Acad.,  26,  240)  finds  the  ratio  between  Cu  and  H2S04  to  be  1 :1. 54197.  Rich- 
ards (Proc.Amer.  Acad.,  26,  245)  and  Hampe  (Ztschr.  anal.  Chem.,  13,  352)  have 
shown  that  copper  sulphate  may  be  easily  purified  by  adding  to  the  solution  a  trace 
of  potassium  hydrate  to  precipitate  bismuth  and  iron,  and  ammonium  bromid  to 
throw  down  silver.  Richards  (Chem.  News,  43,  22)  finds  that  with  methyl-orange  a 
minute  excess  of  acid  can  be  detected.  Pure  copper  sulphate  may  be  prepared  by  dis- 
solving electrolytic  copper  in  hot  concentrated  sulphuric  acid.  A  black  residue  of 
copper  sulphid  remains  undissolved.  The  addition  of  alkali  sulphate  to  increase 
conductivity  is  unnecessary. 

Jour.  anal.  Chem.,  6,  421.  a.  l.  w. 

75.  Drossbach,  G.  P. — Electrolytic  estimation  of  copper. 

The  author  recommends  electrolyzing  an  ammoniacal  solution  instead  of  the  usual 
acid  solution  of  copper,  the  end  of  the  process  being  more  easily  recognized. 
Chem.  Ztg.,  16,  819;  Jour.  Chem.  Soc.,. 64,  ii,  93.  J.  w.  f. 

VI.— Ammqnitm  sulphate  method. 

76.  Weinig,  M.,  1892. — Gravimetric  estimation  of  sulphuric  acid. 

An  accurately  measured  quantity  of  the  acid  is  mixed  with  a  slight  excess  of 
ammonia,  evaporated  to  dryness,  dried  for  half  an  hour  at  115°  to  120°,  cooled  in  a 
desiccator,  and  weighed  as  ammonium  sulphate.  The  results  are  said  to  be  mors 
accurate  than  those  obtained  by  precipitation  with  barium  chlorid. 

Ztschr.  angew.  Chem.,  1892,  204,  205;  Jour.  Chem.  Soc,  64,  ii,  145.  J.  W.  f 
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3.  Todid  addimeiric  method. 

77.  Baumaxx,  A. — Aeidimetry  ivitliout  normal  alkali  (Acidimetrie  ohne  Xormallauge). 
The  reaction  which  takes  place  when  a  free  acid  is  brought  in  contact  with  a 

mixture  of  potassium  iodate  and  iodid  can  be  utilized  in  the  determination  of  the 
amount  of  free  acid  gas-volunietrieally.  About  1  to  2  grams  of  the  iodate  and  10 
grams  of  the  iodid  are  brought  into  the  generating  chamber  of  the  azotometer 
employed,  dissolved  in  water,  and  the  acid  liquid  is  then  run  in,  it  being  necessary 
that  the  latter  be  largely  diluted.  The  glass  cylinder  attached  to  the  apparatus  is 
charged  with  hydrogen  peroxid  and  caustic  potash;  the  stopper  is  now  replaced, 
the  mixed  liquids  run  into  the  generator,  and  the  oxygen  evolved  is  collected  in  the 
usual  way:  from  this  volume,  properly  corrected,  the  amount  of  free  acid  is  calcu- 
lated.    Acids  in  only  very  weak  solutions  cau  be  estimated  in  this  way. 

Ztschr.  anal.  Cheni.,  31,  450;  Chem.  News.  66,  254.  b.  b.  r. 

4.  Indicators. 

78.  AlleXj  A.  H. — Neutrality. 

An  exhaustive  discussion  of  the  various  indicators  used  in  titrations. 
Analyst,  IT,  186-192,  215-219.  f.  w.  w. 

79.  Breed,  Mary  Bidwell.  February.  1893. — On  phenolphthalein  and  methyl-orange  as 

indicators. 
Author  gave  results  indicating  neutral  reaction  of  phenolphthalein  to  acid  car- 
bonates, to  which  methyl-orange  is  acid  and  should  therefore  be  used. 

Jour.  Frank.  Inst.,  135,  312.313.  w.  f 

80.  Dexiges.  G. — Preservation  of  solution  of  m-phenylenediamine. 

This  reagent  may  be  preserved,  if  dissolved  in  50  parts  of  ammonium  hydrate,  by 
shaking  with  animal  char  and  kept  in  contact  therewith  in  a  well-stoppered  bottle. 
Jour,  pharm.  chim.  [5],  25,  591;  Bull.  Soc.  Chim.  [3],  7,  717.718.  w.  f. 

81.  Luttke,  J. — Sensitive  litmus  indicator. 

One  hundred  grams  of  litmus  are  extracted  with  warm  water,  and  the  extract, 
concentrated  to  200  cc,  is  mixed  with  20  cc.  of  25  per  cent  hydrochloric  acid  and 
dialyzed  until  the  acid  is  removed. 

Ztschr.  anal.  Chem.,  31,  692:  Jour.  Chem.  Soc,  64,  ii,  294.  J.  w.  f. 

82.  Thomson,  R.  F.,  May.  1893.— Phenolphthalein  as  an  indicator. 

The  author  refers  to  the  difficulty  of  arriving  at  a  satisfactory  end  reaction  in 
titrating  solutions  of  certain  acids,  as  sulphurous,  boric,  arsenious,  etc.,  with  phe- 
nolphthalein as  an  indicator.  The  degree  of  dilution  in  a  number  of  cases  has  been 
found  to  affect  the  results  of  the  titrations;  if,  for  instance,  a  solution  of  borax, 
which  has  been  apparently  neutralized  by  sulphuric  acid,  is  diluted  with  water,  the 
pink  color  will  return  and  an  appreciable  quantity  of  acid  will  be  required  to  dis- 
charge the  color. 

A  reverse  case  is  noted  with  regard  to  strong  ammonium  sulphate,  additional 
quantities  of  sodium  hydrate  being  required  to  produce  the  pink  color  after  dilution 
of  the  solution. 

The  theory  is  advanced  by  the  author  that,  in  the  cases  mentioned  a  partial 
decomposition  has  taken  place  on  dilution  and  that  the  solution  is  either  acid  or 
alkaline  according  as  the  acid  or  the  base  is  the  stronger. 

It  was  found  that,  as  in  the  case  of  soaps,  the  normal  acidity  of  solutions  of  boric 
acid  could  be  restored  by  adding  a  considerable  proportion  of  glycerol  (30  per  cent) 
to  the  solution,  the  results  thus  secured  corresponding  closely  with  the  theoretical 
figures  and  the  end  reaction  being  very  distinct.  Cane  sugar  and  starch  glucose  in 
solution  were  also  found  to  cause  a  very  considerable  increase  in  the  amount  of 
H<  rinal  alkali  used  in  titrating  boric  acid  solutions. 

Jour.  Sue.  Chem.  Ind..  12.  432.433;  Ber.  chem.  Ges.,  26,  R,  839,840.        b.  b.  r. 
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Analyses  by  Combustion. 

Dumas' s  method. 

83.  O'Sullivan,  J. — Dumas' s  method  of  estimating  nitrogen  in  organic  substances. 

The  author's  experience  proves  that  when,  a  plug  of  asbestos  is  substituted  for  the 
copper  gauze  not  much  more  nitric  oxid  is  found  in  the  resultant  gas  than  when  the 
copper  is  used.  He  recommends  determining  the  amount  of  nitric  oxid  and- sub- 
tracting it  from  the  total  volume. 

Jour.  Soc.  Chem.  Ind.,  11  (1892),  327,328;  Jour.  Chem.  Soc,  64,  ii,  297;  Ber. 
chem.  Ges.,  25,  Eef.  804.  j.  w.  f. 

84.  Blau,  F. — Method  of  determining  nitrogen  in  organic  substances. 

A  modification  of  Dumas's  method  is  proposed,  the  chief  objections  to  the  original 
process  being  the  difficulty  of  exhaustion  of  air  from  the  copper  oxid,  its  inappli- 
cability to  liquids,  and  the  necessity  of  refilling  the  tube  for  each  analysis.  The 
combustion  tube  is  connected  at  one  end  with  the  delivery  tube,  and  at  the  other 
end  (which  is  also  open)  with  a  T  tube.  One  limb  of  the  T  connects  with  a  gas  gen- 
erator, the  third  opening  being  closed  with  a  cork ;  by  the  employment  of  this  con- 
nection, a  new  boat  can  be  introduced  without  permitting  the  entrance  of  more 
than  a  trace  of  air.  The  tube  is  filled  in  the  following  manner,  commencing  with 
the  forward  end :  Copper  oxid,  8  cm. ;  copper,  12  cm. ;  copper  oxid,  35  cm. ;  while 
the  space  occupied  by  the  boat  and  the  substance  to  be  burned  is  25  to  30  cm. 

The  copper  oxid  is  granulated,  and  the  copper  is  obtained  from  the  oxid  by 
reduction.  Both  the  copper  and  the  oxide  are  heated  to  redness  in  a  current  of  car- 
bon dioxid  until  the  gas  has  been  absorbed  by  caustic  potash.  The  substance 
under  examination  is  then  heated  strongly,  and  the  combustion  completed  in  a 
stream  of  oxygen,  the  last  trace  of  nitrogen  being  swept  out  by  means  of  carbon 
dioxid.  The  carbon  dioxid  is  generated  in  an  apparatus  of  special  construction 
by  allowing  a  very  strong  solution  of  potassium  carbonate  to  flow  into  50  per  cent 
sulphuric  acid.  The  potassium  carbonate  is  preferred  to  the  sodium  compound  on 
account  of  the  small  amount  of  air  it  dissolves. 

The  oxygen  required  in  the  process  is  generated  by  the  action  of  hydrogen  dioxid, 
in  the  ju'esence  of  dilute  sulphuric  acid,  upon  potassium  dichromate. 

Monatsh.  f.  Chem.,  13,  277;  Jour.  Soc.  Chem.  Ind.,  12,  185;  Ber.  chem.  Ges., 
25,  Eef.  603.  b.  b.  r. 

Sodium  formate  method. 

85.  Arnold,  C,  and  Wedemeyek,  K. — Estimation  of  nitrogen  in  nitrates. 

In  a  combustion  tube  45  cm.  long  and  10  to  12  mm.  bore,  place  5  cm.  of  a  mixture 
of  1  part  sodium  formate  with  9  parts  of  soda  lime,  then  the  substance  with  enough 
of  a  mixture  of  equal  parts  of  sodium  formate,  soda  lime,  and  crystallized  sodium 
thiosulphate  with  2  parts  of  dehydrated  thiosulphate  to  occupy  25  to  28  cm. ;  then 
10  cm.  of  the  mixture  of  soda  lime  and  formate.  Keep  the  receiver  cool,  and  heat 
until  the  last  trace  of  water  is  distilled  over.  Use  fluorescein  or  lacmoid  as  an  indi- 
cator, so  that  the  hydrogen  sulphid  may  have  no  influence.  The  method  is  not 
applicable  to  nitro  compounds,  nitrites,  or  nitrates  of  pyridin  and  chinolin. 

Ztschr.  anal.  Chem.,  31,  389-392;  Jour.  Chem.  Soc,  62,  1517,1518;  Exp.  Sta. 
Eecord,  4,  583;  Chem.  Centralbl.,  1892.  ii,  672;  Ber.  chem.  Ges.,  26,  Eef.  154; 
Vjschr.  Chem.  Xahr.,  7,  355.  J.  w.  f. 

Analyses  in  the  Wet  Way. 

A.— Organic  substances. 

1.  Ejeldahl  method. 

86.  Arnold,  C,  and  Wedemeyer,  K. — EjeldahVs  nitrogen  method  (Beitrdge  zur Stick' 

stoffbestimmung.nach  Ejeldahl). 
Since  the  introduction  of  Kjeldahl's  method  for  nitrogen  determination,  many 
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modifications  have  been  proposed  from  different  sources  for  the  purpose  of  accel^it- 
ing  the  destruction  of  organic  matter  during  the  digestion. 

By  combining  the  modifications  of  Gunning  and  of  Arnold,  the  oxidation  jf  the 
organic  matter  can  be  effected  much  more  expeditiously  than  by  any  process  pre- 
viously employed.  The  employment  of  potassium  sulphate,  mercuric  oxid  and 
copper  sulphate  along  with  sulphuric  acid  not  only  permits  the  digestion  to  be  com- 
pleted in  a  much  shorter  time  than  by  the  usual  methods,  but  also  allows  of  tli£ 
determination  of  nitrogen  in  many  organic  substances  for  which  the  other  modifica- 
tions can  not  be  utilized.  Among  these  substances  are  the  azo,  chinolin  and 
pyridin  compounds.  The  proportions  of  the  substances  employed  in  this  method 
are:  0.5  gram  of  sample,  30  to  50  grams  of  H2S04,  15  to  25  grams  of  potassium 
sulphate,  and  1  gram  each  of  mercuric  oxid  and  copper  sulphate.  On  account  of 
the  considerable  foaming  which  takes  place  when  large  quantities  of  potassium 
sulphate  are  present,  only  a  portion  of  this  substance  is  employed  at  first,  the 
remainder  being  added  after  ten  or  fifteen  minutes. 

It  is  claimed  that  by  this  method  the  time  of  digestion  is  shortened  from  one-half 
to  one-third,  the  results  of  numerous  experiments  being  quoted  to  substantiate  this 
claim. 

For  the  determination  of  nitrogen  in  the  nicrates  of  both  organic  and  inorganic 
bases,  salicylic  or  benzoic  acid  is  added  to  the  sulphuric  acid  (3  grams  per  40  cc. 
H2S04).  This  is  heated  for  a  short  time  in  the  flask  along  with  the  sample,  and 
then  the  remaining  substances,  with  exception  of  K2S04 ,  are  added,  the  latter  being 
introduced  after  ten  to  fifteen  minutes'  boiling. 

Ztschr.  anal.  Chem.,  31,  525-533;  Jour.  Chem.  Soc,  64,  ii,  88:  Chein.  Centralbl., 

1892,  ii,  1045;  Ber.  chem.  Ges.,  26,  Eef.  158;  Vjschr.  Chem.  Nahr.,  7,493;  Rev. 
internat.  falsificat.  7,  83,84.  b.  b.  r. 

87.  Bottcher,  O. — Estimation  of  nitrogen  by  EjeldahVs  method. 

The  author  prefers  the  use  of  mercury  instead  of  copper  sulphate  in  the  analysis 
of  highly  nitrogenous  organic  matter,  and  states  that  potassium  sulphid  and  zinc 
are  not  necessary  before  distilling,  1.5  grams  of  zinc  dust  being  sufficient. 

Landw.  Vers. -Stat.,  41,  170-173;  Jour.  Chem.  Soc,  64,  ii,  144;  Chem.  Centralbl., 

1893.  i,  130  ;  Exp.  Sta.  Record,  4,  583  ;  Ber.  chem.  Ges.,  26,  R,  511.  j.  w.f. 

88.  Petit,  A.,  and  Moxfet,  L. — Quick  determination  of  organic  nitrogen  (Schnelle  Bes- 

timmung  des  organischen  Stickstojfs). 

The  process  proposed  is  essentially  that  of  Kjeldahl  with  certain  modifications 
and  is  especially  adapted  to  the  analysis  of  wine.  The  digestion  process  is  con- 
ducted very  much  after  the  manner  of  Kjeldahl's,  sulphuric  acid  and  metallic  mer- 
cury being  employed.  When  cool,  a  little  water  is  added  to  the  contents  of  the  flask 
and  then  caustic  soda  solution  until  the  solution  is  still  left  slightly  acid.  The  liquid 
is  then  made  up  to  a  definite  volume  and  an  aliquot  part  is  treated  with  alkaline 
hypobromite  solution  in  a  graduated  vessel;  the  nitrogen  is  collected  in  the  usual 
way  and  after  reading  off  its  volume  the  results  are  corrected  for  temperature  and 
pressure. 

Jour.pharm.  chim.  (5),  27,  297;  Chem.  Ztg.  Rep.,  17,  78;  Chem.  Centralbl.,  1893, 
i,  856;  Jour.  Chem.  Soc,  64,  A,  343.  b.b.  r. 

89.  Lawes,  E. — Determination  of  nitrogen  by  Kjeldahl  method. 

Finds  that,  contrary  to  previous  reports,  the  nitrogen  in  giucosazon.  phenyl- 
hydrazin,  and  antipyrin  can  not  be  determined  by  the  Kjeldahl  method. 

Pharm.  Ztg.,  37,  552,  553;  Chem.  Centralbl.,  1892,  ii,  628.  k.  w.  a. 

90.  Edwards,  V. — Estimation  of  nitrogen. 

The  use  of  an  iron  flask  for  distillation  in  the  Kjeldahl  method  is  recommended  as 
rapid,  convenient,  and  advantageous,  but  a  small  correction  must  be  made  for  the  nitro- 
gen absorbed  by  the  moist  iron  oxid  and  given  off  during  the  distillation.  For  nitrates 
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the  author  employs  the  iron  flask,  and  10  grams  of  zinc  grains,  5  grams  of  iron  filings, 
0.5  gram  of  the  nitrate,  100  cc.  of  a  30  per  cent  solution  of  potash,  and  50  cc.  of 
water.  After  an  hour  100  cc.  more  water  is  added  and  the  ammonia  distilled  into 
standard  acid.  Blank  determinations  should,  of  course,  be  made  with  the  reagents. 
Chem.  News,  65,  241-265;  Jour.  Chein.  Soc,  62,  1125;  Ber.  chem.  Ges.,  25,  650; 
Ztschr.  angew.  Chem.,  1892,  600;  Vjschr.  Chem.  Nahr.,  7,  205.  J.  w.  f. 

2.   Gunning  method. 

91.  Huguet,  M. — Determination  of  nitrogen  (Die  Bestimmung  des  gesammten  Stickstoffs). 
Author  proposes  to  let  the  nitrogenous  liquid  enter  drop  by  drop  into  the  hot 

mixture  of  sulphuric  acid  and  potassium  hisulphate  (5  cc.  and  10  grams,  respectively) 
in  a  Kjeldahl  digestion  flask,  the  liquid  to  be  admitted  no  faster  than  the  color  is 
destroyed.  "When  all  has  been  added  heat  until  a  clear  straw  tint  is  obtained,  and 
add  distilled  water  drop  by  drop  to  bring  the  whole  contents  into  solution.  Cool, 
transfer,  and  distill  as  usual  in  the  Kjeldahl  process.  Use  Poirrier's  orange  No.  3  as 
indicator.  Substances  as  difficult  of  decomposition  as  quinin  may  be  analyzed 
thus. 

Jour,  pharni.  chim.  [5],  26,  54,56;  Bull.  Soc.  Chim.  [3],  7,  717;  Chem.  Ztg.  Rep., 
16,  243.  w.  f. 

3.  Manganese-dioxid  method. 

92.  Stock,  W.  F.  K. — A  new  and  rapid  method  for  the  determination  of  nitrogen  in  organic 

bodies. 

Five-tenths  to  one  gram  of  substance,  according  to  amount  of  carbonaceous  matter 
to  be  oxidized,  ismixedina  conical  flask  or  small  beaker  with  10  cc.  H2S04  (sp.  gr.  1.84) 
and  5  grams  MnO;,  which  has  been  made  to  pass  through  a  sieve  with  36  holes  to 
the  inch.  The  flask  is  heated  on  an  iron  jjlate  until  the  contents  assume  a  dark- 
green  color.  The  flask  is  then  cooled,  cold  water  added,  and  after  having  been  trans- 
ferred to  an  apparatus  described  in  the  paper,  the  contents  are  distilled  with  an 
excess  of  a  sodium-hydrate  solution  (20  grams  for  10  cc.  HeS04).  Comparative 
results  given,  most  of  which  agree  closely.  Attempts  to  use  the  method  for  the 
determination  of  N  in  ferrocyanid  and  some  alkaloids  failed. 

Analyst,  17,  109-113;  Exp.  Sta.  Record,  4,  86.  f.  w.  w. 

93.  Stock,  W.  F.  K. — Supplementary  notes  on  a  new  and  rapid  method  for  the  determina- 

tion of  nitrogen  in  organic  bodies. 
Analyses  of  pure  NH4C1  and  of  potassium  ferrocyanid  by  the  method  are  given; 
results  very  satisfactory.     Time  needed  for  the  oxidation  tnree  to  four  minutes. 
Analyst,  17,  152, 153.  f.  w.  w. 

94.  Stock,  W.  F.  K. — The  Stock  process  for  the  determination  of  nitrogen. 

The  distillation  apparatus  is  modified  and  now  consists  of  a  Wurtz  flask  of  not 
more  than  150  cc.  capacity,  the  tube  from  which  runs  into  the  condenser,  and  it  is 
kept  at  boiling  point  by  the  ammoniacal  steam  from  the  distillation  flask. 

Analyst,  18,  58;  Ber.  chem.  Ges.,  26,  Ref.  390.  f.  w.  w. 

95.  Skertchley,  W.  P. — Notes  on  Stocks  nitrogen  process. 

Analyses  given  by  the  new  method  and  by  the  Kjeldahl  method.  Crystallized  ammo- 
nium sulphate  gave  satisfactory  results,  and  also  wheat  flour  and  commercial  gela- 
tin; coffee,  cotton  meal,  linseed  cake,  crushed  horns  and  hoofs,  fish  guano,  dried 
blood,  and  manure  all  gave  more  or  less  unsatisfactory  and  always  too  low  results. 
Time  of  oxidation  from  ten  to  fifteen  minutes.  Author  concludes  that  the  method 
needs  a  great  deal  more  examination  before  its  adoption  can  be  recommended. 

Analyst,  I 7,  209-215. 

96.  Stock,  W.  F.  K.—The  Stock  method  for  the  rapid  determination  of  nitrogen. 

A  reply  to  Mr.  W.  P.  Skertchley  (Analyst,  17,  209-215 ;  see  above).     Author  claims 
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that  Mr.  Skertckley  did  not  follow  instructions  in  working  the  method,  the  manga- 
nese dioxid  used  containing  only  40.86  per  cent  MnO-2  and  the  substance  having  not 
been  pulverized  sufficiently. 

Analyst,  18,  58-60.  f.  w.  w. 

97.  Zay,  C.  E. — The  estimation  of  organic  nitrogen  ly  Stock's  method. 
Staz.  sper.  agrar.  Ital.,  26,  22-31;  Cheni.  Centralbl.,  894,  i,  746. 

B.— Mixed  organic  and  nitrate  substances. 
1.  Modified  Gunning  method. 

98.  "Winton,  A.  L. — Modification  of  the  Gunning-Ejeldahl  method  applicable  in  pres- 

ence of  nitrates. — On  the  Gunning-Ejeldahl  method  and  a  modification  applicable 
in  the  presence  of  nitrates. 

The  material,  0.5  to  1.0  gram,  is  digested  with  30  cc.  of  ScovelPs  salicylic  acid  mix- 
ture (30  cc.  of  sulphuric  acid  and2  grams  salicylic  acid)  in  a  flask  of  600  cc.  capacity  for 
two  hours  with  frequent  shaking.  Two  grams  of  zinc  dust  are  then  slowly  added, 
with  continual  shaking,  and  the  flask  heated,  at  first  gently,  until  after  a  few  minutes' 
boiling  dense  fumes  are  no  longer  given  off.  Thus  far  the  process  is  the  same  as  in 
the  Scovell-Kjeldahl  method,  except  that  the  digestion  is  continued  for  two  hours, 
which  in  some  cases  is  necessary  in  order  to  secure  complete  solution  of  the  nitrate. 
Ten  to  12  grams  of  potassium  sulphate  are  next  added  and  the  boiling  continued  for 
a  little  time  after  the  solution  is  colorless,  or,  if  iron  is  present,  has  a  light  straw 
color,  which  remains  unchanged.  On  cooling,  as  the  mixture  begins  to  solidify, 
water  is  added,  at  first  slowly  with  shaking,  and  the  distillation  with  caustic  soda 
is  carried  on  in  the  usual  manner.  The  average  of  the  25  determinations  by  the 
Scovell-Jodlbauer  method  is  4.64  per  cent,  by  the  proposed  method  4.65.  The  greatest 
discrepancy  in  any  instance  is  0.10  per  cent,  the  average  discrepancy  0.05  per  cent. 
In  10  cases  the  proposed  method  gave  the  lower  result,  in  13  cases  the  higher  result. 

Bull.  112,  Conn.  (State)  Agl.  Exp.  Sta.,  1892,  June;  Chem.  News,  66,  227;  Ztschr. 
angew.  Chein.,  1893,  200;  Ber.  chem.  Ges.,  26,  Ref.,294;  Exp.  Sta.  Record,  4,  336; 
Jour.  Chem.  Soc,  64,  ii,  145.  a.  l.  w. 

2.  Jodlbauer-Ejeldahl  modification. 

99.  Chenel,  L. — Estimation  of  nitrogen  in  nitrates  and  nitro-compounds  by  EjeldahVs 

method. 
The   author  finds  that  if  phosphorus  iodid  instead  of  zinc  dust  be  employed  to 
effect  the  reduction  in  Jodlbauer's  modification,  the  nitrogen  in  nitronaphthalene 
may  be  accurately  estimated. 

Bull.  Soc.  Chiin.  [3],  7,  321-327;  Jour.  Chem.  Soc,  64,  ii,  87,  88;  Exp.  Sta.  Record, 
4,286..  J.  w.f. 

3.   Combined  Ulsch  and  Ejeldahl p>rocesses. 

100.  Schenke,  V.,  1893. —  Determination  of   nitrogen  in  nitrates   and  in   mixtures  of 

nitrates  with  organic  and  inorganic  nitrogenous  materials  (Siickstoffbestimmung  in 
Xitraten,  sowie  eine  neue  einfache  Modification  zur  Bestimmung  des  Gesammtstick- 
stoffs  in  Gemischen  von  Xitraten  mit  organischen  und  anorganischen  Stickstoffver- 
bindungen). 
After  a  critical  review  of  the  numerous  methods  proposed  for  the  determination 
of  nitric  nitrogen,  the  author  selects  the  Ulsch  method  as  being  the  best  on  account 
of  its  simplicity,  rapidity,  and  accuracy.     He  finds  it  very  essential  that  the  pro- 
portions between  substance  and  reagents  be  correct,  and  recommends  the  following : 
In  the  analysis  of  sodium  nitrate  20  grams  of  substance  are  dissolved  in  1  liter  of 
water,  and  to  25  cc.  of  this  solution  ma  distilling  flask  are  added  4  grams  of  reduced 
iron  and  12  cc.  of  sulphuric  acid  (sp.  gr.  1.35).     This  mixture  is  gradually  heated  to 
boiling,  where  it  is  maintained  a  few  minutes,  and  then  after  washing  down  the 
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inside  of  the  flask  50  cc.  of  water  and  25  cc.  of  sodium  hydrate  (sp.  gr.  1.3)  are  added. 
The  ammonia  is  then  distilled  oyer  and  titrated  as  usual. 

He  also  recommends  the  following  combination  of  the  Ulsch  and  Kjeldahl  methods 
for  the  analysis  of  mixtures  containing  nitrates :  From  1  to  several  grams  of  sub- 
stance are  placed  in  a  digestion  flask,  mixed  with  water  to  a  pasty  consistency, 
from  1  to  1  grams  of  iron  added,  according  to  the  content  of  nitrogen,  and  from  5  to 
10  cc.  of  sulphuric  acid  (sp.  gr.  1.35).  The  mixture  is  then  digested  carefully  until 
the  end  of  the  reaction.  A.  little  copper  oxid  and  about  15  cc.  of  sulphuric  acid, 
containing  200  grams  of  phosphoric  anhydrid  per  liter  of  concentrated  acid,  are 
then  added  and  the  mixture  is  again  digested  as  in  the  Kjeldahl  method  until  the 
solution  becomes  light  green.  The  digestion  occupies  from  three-quarters  to  an 
hour  and  a  quarter,  when  much  organic  matter  is  present.  The  addition  of  a  few 
grains  of  zinc  will  prevent  bumping. 

Chem.  Ztg.,  17,977-979;  Exp.  Sta,  Eecord,  5,  222;  Jour.  Soc.  Chem.  Ind.,  12, 
1063;  Ber.  chem.  Ges.,  26,  Eef.  830.  j.p.s. 

C. — Nitrates. 
1.  Boyer  method. 

101.  Arnold,  C,  and  Wedemeyer,  K. — Boyer  s  method  of  nitrogen  determination  (  Ueber 

die  Bestimmungsmethode  des  Stickstoffs  nach  E.  Boyer). 

Boyer's  process  for  determination  of  nitrogen  in  nitrates,  as  described  in  Compt. 
rend.,  113,  503,  consists  in  the  combustion  of  the  substance  with  50  parts  of  a  mix- 
ture of  1  part  of  sulphur,  2  parts  of  calcium  oxalate,  and  6  parts  of  soda  lime. 
Experiments  were  made  by  the  authors  with  the  nitrates  of  potassium,  sodium,  and 
silver,  and  the  results  secured  neither  agreed  with  the  theoretical  percentages  nor 
with  check  determinations  of  nitrogen  in  the  same  substance.  Numerous  varia- 
tions in  the  mixing  proportions  of  the  above  substances  yielded  no  better  results, 
even  with  addition  of  sugar,  sodium  thiosulphate,  etc.,  and  the  method  is  hence 
pronounced  entirely  useless  for  the  purposes  for  which  it  was  designed. 

Ztschr.  anal.  Chem.,  31,  388;  Jour.  Chem.  Soc,  62,  1517;  Ber.  chem.  Ges.,  26, 
Ref.  154;  Chem.  Centralbl.,  1892,  ii,  671.  b.  b.  r. 

2.   Copper-iron  method. 

102.  Ulsch,  K. — Method  of  estimating  nitrogen  in  nitrates  and  nitrites. — Action  of  the 

copper-iron  couple  on  nitrates  and  nitrites  in  sulphuric  and  hydrochloric  acid  solu- 
tions (  Ueber  die  Wirkung  des  Eisen-Eupfer  auf  Xitrate  und  Nitrite  in  schwefelsaurer 
und  chlorwasserstoffsaurer  Losung). 

The  author  has  improved  his  method  so  that  now  the  operation  is  carried  out  as 
follows:  The  liquid  containing  the  nitrates  and  nitrites  is  mixed  with  10  cc.  of 
normal  sulphuric  acid  and  10  cc.  of  a  10  per  cent  solution  of  crystallized  copper 
sulphate,  and  is  made  up  to  100  cc.  Twenty  cubic  centimeters  of  this  serves  for 
each  determination.  The  reaction  flask  is  charged  with  3  grams  of  iron  powder,  and 
the  air  is  expelled  by  adding  10  cc.  of  3  per  cent  sulphuric  acid.  The  flask  is  then 
connected  with  the.  azotometer,  2  cc.  more  of  the  acid  is  run  in,  and  then  rinsed  in  by 
two  additions  (5  cc.  each)  of  the  mixture  to  be  assayed.  The  flask  is  then  plunged 
for  two  minutes  into  a  water  bath  at  60°,  and  is  then  shaken  vigorously  for  two 
minutes.  The  solution  is  then  drawn  off  and  the  flask  cooled,  and  all  is  ready  for 
the  estimation.  Twenty  cubic  centimeters  of  the  above  mixture  are  run  in. 
Nitrites  reveal  their  presence  by  producing  the  black  solution  of  nitric  oxid.  The 
flask  is  shaken  in  the  cold  until  the  black  color  just  disappears.  It  is  then  warmed 
to  60°  and  shaken  again.  The  deficit  in  the  volume  of  hydrogen  evolved  is  the  sum 
of  the  deficits  due  to  the  nitrates  and  nitrites  present.  If  it  be  wished  to  know  the 
amount  of  each  separately,  the  nitrite  must  be  estimated  by  other  means. 

Ztschr.  anal.  Chem.,  31,  392-401;  Ber.  chem.  Ges.,  26, 155;  Jour.  Chem.  Soc,  62, 
1518;  Yjschr.  Chem.  Nahr.  7,  356.  J.  W-.  f. 

5556— Xo.  43 16 
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103.  Ulsch,  K.,  1891. — Estimation  of  nitrogen  in  nitrates. 

The  author  recommends  placing  in  the  receiver  a  quantity  of  standard  acid 
slightly  insufficient  to  neutralize  the  ammonia  evolved  on  distillation  as  giving 
more  trustworthy  results  than  the  usual  procedure. 

Ztschr.  angew.  Chein.,  1891,  719;  Jour.  Chem.  Soc,  64,  ii,  42.  j.  w.  r. 

3.  Zinc-iron  methods. 

104.  Marcker,  M. — The  direct  determination  of  nitrogen  in  Chile  saltpeter. — Kuehn's 

zinc-iron  method  commended. 

Landw.  Vers. -Stat.,  41,  365;  Chem.  Centralbl.,  1893,  i,  501;  Jour.  Chem.  Soc,  64, 
ii,  237,  238. 

105.  Schmitt,  T.  F.,  February,  1892.— The  determination  of  nitrogen  in  nitrates  (Be- 

stimmung  des  SiicJcstoffs  in  Salpeter  nnd  Salpeiergemischen) . 

The  method  proposed  is  an  improvement  upon  the  original  one  described  in  the 
Chemiker-Zeitung  (14,  1410),  and  which  provided  for  the  reduction  of  the  nitrates 
by  means  of  powdered  zinc  and  iron  in  the  presence  of  acetic  acid.  Into  a  globu- 
lar flask  of  about  750  cc.  capacity  are  brought  10  grams  of  glacial  acetic  acid  and  8 
to  10  grams  of  the  mixed  powdered  metals ;  after  shaking,  25  cc.  of  a  solution  of  the 
nitrate  (equivalent  to  0.5  gram)  is  added.  To  avoid  any  mechanical  loss,  the  flask 
is  covered  during  the  evolution  of  gas.  This  ceases  in  about  ten  minutes,  and  after 
dilution  with  200  to  300  cc.  water,  30  cc.  of  caustic  soda  solution  of  sp.  gr.  1.25  is 
added  and  the  distillation  conducted  as  usual.  The  fineness  of  division  of  the  iron 
powder  employed  influences  appreciably  the  rate  of  reduction  of  the  nitrates.  The 
whole  analysis  is  completed  in  forty  to  fifty  minutes. 

By  employing  this  process  in  conjunction  with  the  Kjeldahl  method,  the  total 
nitrogen  of  guanos  and  nitrate  mixtures  can  be  determined.  One  gram  of  sub- 
stance dissolved  in  water  is  employed,  and  to  this  are  added  5  cc.  glacial  acetic 
acid  and  2  to  3  grams  of  the  metallic  mixtnre. 

After  reduction  in  the  usual  manner  and  cooling  the  flask,  25  cc.  concentrated 
HoS04  is  added  gradually  and  with  care,  excessive  frothing  being  avoided  by  the 
use  of  paraffin.  The  acetic  acid  is  drh^en  off  by  heating,  and  the  digestion  and  dis- 
tillation performed  as  in  the  method  of  Kjeldahl. 

The  process  has  been  already  successfully  employed  for  two  years. 

Chem.Ztg.,  17, 173;  Analyst,  18, 144;  Chem.  Centralbl.,  1893,  i,582;  Jour.  Chem. 
Soc,  64,  A,  434.  b.  b.  r. 

106.  Robineau,  F.,  and  Rollin,  G. — The  presence  of  ammonia  in  zinc  dust  (  TJeber  die 

Gegemvart  von  Ammoniak  im  Zinkstaub). 

Commercial  zinc  dust  appears  to  invariably  contain  ammonia — a  fact  which  must 
lead  to  errors  where  this  substance  is  employed  in  the  conversion  of  nitrates  into 
ammonia  compounds.  By  treating  zinc  dust  with  warm  water  a  trace  of  ammonia 
can  be  readily  detected  in  the  liquid  by  means  of  Nessler's  reagent.  The  thoroughly 
washed  zinc  dust  will,  moreover,  yield  ammonia  when  boiled  with  caustic,  although 
the  last  of  the  washings  with  water  may  have  shown  no  reaction  with  Nessler's  solu- 
tion. The  ammonia  can  be  removed  from  the  zinc  dust  by  washing  the  latter  with 
1  per  cent  boiling  sulphuric  acid  until  Nessler's  test  gives  no  reaction.  This  then 
no  longer  gives  off  ammonia  on  boiling  with  caustic  alkali.  If  this  powder  is  dried 
in  ammonia-free  air,  it  will,  however,  after  two  days,  be  found  to  contain  ammonia. 
For  analytical  purposes  zinc  should  be  treated  as  described  and  used  at  once. 

Monit.  Scient.  [4],  7,  138;  Chem.  Ztg.  Rep.,  17,  40;  Analyst,  18,144,145. 

B.   B.  R. 

107.  Wedemeyer,  K.,  1893. — Note  on  the  estimation  of  nitric  nitrogen  by  the  Schmitt 

method    (Beitrag   zur'  Stickstoftbestimmung    in  Nitraten  nach    der   Schmitt' 'schen 
Methode). 
The  method  has  been  tested  in  samples  containing  nitrates  and  Las  been  found 
satisfactory. 
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Arch.  Pharm.,  231,  372-376;  Ber.  chem.  Ges.,  26,  Ref.  728;  Chem.  Centralbl., 
1893,  2,  288  ;  Jour.  Cheni.  Soc,  64,  A,  551.  j.  p.  s. 

4.  Iron  method. 

108.  Bottcher,  O. — Determination  of  nitric  nitrogen. 

Ten  grams  of  saltpeter  are  dissolved  in  500  cc.  H20;  25  cc.  of  the  solution  are 
transferred  to  a  400  cc.  Kjeldahl  distilling  flask  with  about  120  cc.  water  ;  about  5 
grams  zinc  dust  (previously  washed  and  dried),  5  grams  irou  (powdered  "ferruni 
hmatum  pulv.,"  not  "ferrum  reductum"),  and  80  cc.  soda  solution  (sp.  gr.  1.3)  are 
then  added,  the  flask  is  connected  with  a  distillation  apparatus  and  20  cc.  standard 
H:S04  added  in  the  receiving  flask.  After  standing  for  one  or  two  hours  with 
repeated  shaking,  about  100  cc.  are  distilled  over,  and  the  distillate  titrated  as  usual. 
Eesults  with  this  and  Jodlbauer  method  agreed  closely,  both  for  pure  saltpeter,  Chile 
ealtpeter,  and  mixtures  of  various  fertilizers,  superphosphate,  bone  meal,  meat  scraps, 
fish  guano,  etc.  Same  method  described  in  Landw.  Vers. -Stat.  (41,  370)  with 
apparatus  devised  by  G.  Kuehn. 

Landw.  Vers.-Stat.,  41,  165-169;  42,  129;  Jour.  Chem.  Soc,  64,  ii,  145;  Chem. 
Centralbl.,  1893,  i,  129;  Exp.  Sta,  Record,  4,  583;  Ber.  chem.  Ges.  26,  R,  511. 

f.  w.  w. 
5.  Alloy  method. 

109.  Devarda,  A.,  December,  1892. — A   direct  determination  of  nitrogen  in  nitrates 

(  Ueber  die  directe  Bestimmung  den  Stickstoffs  im  Salpeter). 

The  author  presents  the  following  as  a  quicker  method  thau  those  of  Bottcher  and 
Stutzer.  Ten  grams  of  saltpeter  are  dissolved  in  1  liter  of  water,  and  50  cc.  trans- 
ferred to  a  600  to  800  cc.  Erlenmeyer  flask  with  about  60  cc.  water,  5  cc.  alcohol,  and 
50  cc.  potash  solution  (sp.  gr.  1.3),  2  to  2\  grams  of  a  pulverized  alloy  of  Al  45  parts, 
Cu  50  parts,  and  Zn  5  parts  (made  by  T.  Svpek,  62  Stumpergasse,  Vienna)  are  then 
added,  and  the  flask  at  once  connected  with  a  distillation  apparatus;  it  is  then 
heated  slowly  and  after  one-half  hour  distilled  over.  The  distillation  will  take 
twenty  minutes.  The  arrangement  of  the  distillation  apparatus  adopted  described 
in  the  paper  and  also  precautions  to  be  observed. 

Landw.Vers.-Stat.,  42, 130-134;  Chem.  Ztg.,  16, 1952;  Ber.  chem.  Ges.,  26,  Ref. 
337;  Analyst,  18,  92,  93;  Jour.  Chem.  Soc,  64,  A,  343.  f.  w  w. 

6.  Iodometric  method. 

110.  Gooch,  F.  A.,  and  Gruexer,  H.  W. — Iodometric  estimation  of  nitrates. 

The  author"  recommend  distilling  the  nitrate  (about  0.2  gram)  with  20  cc.  of  a 
saturated  solution  of  crystallized  manganous  ehlorid  in  strong  hydrochloric  acid, 
in  a  current  of  carbonic  auhydrid.  The  products  of  the  distillation  are  passed  into 
a  solution  of  potassium  iodid,  and  the  liberated  iodin  is  afterward  titrated  with 
sodium  thiosulphate.  Three  molecules  of  iodin  correspond  to  two  molecules  of 
hydrogen  nitrate. 

Amer.  Jour.  Sci.  [3],  44, 117-123;  Jour.  Chem.  Soc,  64,  ii,  42;  Jour.  anal.  Chem., 
6,  40;  Ztschr.  angew.  Chem.,  1893, 199.  j.  w.  F. 

111.  Gruener,  H.  W. — Iodometric  estimation  of  nitrates. 

Two  processes  are  described:  (1)  Reduction  by  means  of  phosphoric  acid  and 
potassium  iodid;  (2)  reduction  by  means  of  antimonous  ehlorid.  The  test  analyses 
are  reported  to  be  fairly  satisfactory. 

Amer.  Jour.  Sci.,  46,  42-50;  Jour.  Chem.  Soc,  64,  A,  550.  J.  W.  F. 

7.  Modified  SchUsing  method.. 

112.  Glaser. — Gasometric  estimation  of  nitric  acid. 

In  those  methods  which  depend  on  the  reduction  of  the  nitric  acid  by  hydrochloric 
acid  and  ferrous  ehlorid,  and  measurement  of  the  nitric  oxid,  there  is  always  a 
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liability  to  error  from  the  presence  of  dissolved  oxygen  in  the  liquid  over  which  the 
gas  is  collected,  whereby  part  of  the  nitric  oxid  is  converted  into  nitrous  acid. 
This  can  be  prevented  by  collecting  the  gas  over  a  1  per  cent  solution  of  potassium 
iodid,  when  the  well-known  reaction  between  nitrous  and  hydriodic  acids,  result- 
ing in  the  liberation  of  iodin,  and  nitric  oxid  occurs.  If  carbonates  are  present, 
the  gas  must  be  treated  with  soda. 

Ztschr.  anal.  Chem.,  31,  285-288;  Jour.  Chem.  Soc,  62,  1375;  Ber.  chem.  Ges., 
25,  Eef.  873.  j.  w.  f. 

113.  de  Konlnck,  L. — A  new  icay  of  carrying  on  the  Schlosing  method  for  the  determina- 

tion of  nitric  nitrogen. 

Ztschr.  anal.  Chem.,  33,200-205;  Chem.  Ztg.,  18,  Kepert.,  128;  Chem.  CentralbL, 
1894,  i,  1011;  Ber.  chem.  Ges.,  27,  Eef.  344. 

8.   Cinchonamin  method. 

114.  Gammarelli,  P. — Determination  of  nitric  acid  as  cinchonamin  nitrate. 

Arnaud's  method  gives  low  results  because  of  the  solubility  of  cinchonamin  nitrate 
in  Avater. 

Atti.  E.  Ace.  d.  Lincei  1892,  n  seim,  290-294;  Gazz.  Chim.  Ital.,  22,  ii,  635;  Ber. 
chem.  Ges.,  26,  Eef.  103;  Chem.  Centralbl,  1893,  i,  130.  a.  l.  w. 

9.  Amalgam  method. 

115.  Monnier,  D.,  and  Auriol,  H.,  1894. —  Volumetric  estimation  of  nitric  acid. 

The  reduction  of  the  nitrate  takes  place  in  an  acid  solution  by  means  of  sodium 
amalgam  and  acidified  water.     The  apparatus  used  is  too  complex  for  description 
here. 
Arch.  sc.  Phys.,  Geneve,  31,  352-358;  Chem.  CentralbL,  1894,  i,  1095,  1096. 

j.  p.  s. 
10.   General  nitrate  methods. 

116.  Albertt  and  Hempel. — Determination  of  nitrogen  in  Chile  saltpeter  (Die  quantita- 

tive Bestimmung  des  Stickstoffs  im  Natronsalpeter) . 

The  author  indorses  the  methods  of  Lunge,  Schlosing-Grandeau- Wagner,  and  Ulsch. 
High  results  are  obtained  when  sodium  nitrate  is  obtained  by  difference  after  deter- 
mining water,  matter  insoluble  in  water,  sodium  sulphate,  and  sodium  chlorid. 

Ztschr.  angew.  Chem.,  1891,  398-400:  1892,  101.  Ber.  chem.  Ges.,  25,  Eef.  593. 
Jour.  Chem.  Soc,  64,  ii,  42.  c.  L.  w. 

117.  Stoklasa,  Julius. — Comparative  tests  of  methods  for  the  determination  of  nitrogen 

in  nitrates  (Beitrag  zur  Bestimmung  des  Stickstoffs  in  Kali-Natron- Salpeter  und  in 
Salpetersaure). 
The  methods  investigated  are  as  follows: 

(1)  Indirect  method  for  analysis  of  Chile  saltpeter.  Moisture,  matters  insoluble 
in  water,  chlorin  and  sulphuric  acid  were  determined  directly,  and  the  sodium 
nitrate  and  nitrogen  calculated  from  these  data. 

(2)  Wagner's  modification  of  the  Schlosing-Grandeau  method. 

(3)  Lunge's  nitrometer. 

(4)  Stutzer's  method. 

(5)  Devarda's  method.  (Chem.  Ztg.,  1 6, 1952. )  In  applying  this  method  the  author 
proceeds  as  follows:  50  cc.  of  a  solution  of  the  nitrate  (equivalent  to  5  grams)  are 
placed  in  a  copper  Erlenmeyer  flask  and  diluted  with  200  cc.  of  water,  40  cc.  potas- 
sium hydrate  (sp.  gr. 1.277),  5  cc.  alcohol,  and  2.5  grams  finely  divided  Devarda's  alloy 
are  then  added,  and  the  flask  connected  with  the  distilling  apparatus.  After  heat- 
ing gently  for  twenty  minutes,  the  reduction  is  complete,  and  the  ammonia  thus 
formed  is  distilled  over  by  boiling  twenty  minutes  longer  and  titrated.  Devarda's 
alloy  is  prepared  by  adding  5  parts  of  zinc  to  a  molten  mixture  of  50  parts  of  copper 
and  45  parts  of  aluminum. 


245 

The  following  results  were  obtained  on  pure  potassium  nitrate  and  commercial 
nitrate  of  soda. 


Potassium  nitrate  c.  p. : 

Average  of  4  determinations. 
Commercial  nitrate  of  soda : 

Sample  A 

Sample  B 

Sample  C 


Indirect 
method. 


15.82 
15.  75 
15.69 


Schlb'sing-  i     Lunge's 


Grandeau. 


13.77 

15.60 
15.52 
15.50 


nitrometer. 


Stutzer.   Devarda. 


15.59 
15.54 
15.45 


15.61 
15-60 
15.51 


13.91 

15.62 

15.58 
15.59 


From  these  analyses  the  author  concludes  that  all  the  methods  investigated, 
excepting  the  indirect  method,  give  accurate  results.  He  regards  Lunge's  nitrome- 
ter best  suited  for  rapid  work,  only  thirty  to  forty  minutes  being  required  for  a  deter- 
mination. Results  are  also  given  on  samples  of  nitric  acid  illustrating  the  accuracy 
of  Lunge's,  Stutzer's,  and  Devarda's  methods. 

Ztschr.  angew.  Chem.,  1893,  161-163;  Chem.  Centralbl.,  1893,  i,  857;  Jour.  Chem. 
Soc,  64,  A,  389;  Jour.  Soc.  Chem.  Ind.,  12,  711.  a.  l.  w, 

118.  Schram  A. — Analysis  of  Clxile  saltpeter. 

Oesterr.-ungar.  Ztschr.  Zuckerind.,  1892,  684,  685;  Chem.  Centralbl.,  1892,  ii,  628. 

D. — Nitrites. 

119.  Grossmann,  J. — Estimation  of  nitrites.  . 

The  author  bases  his  method  upon  the  fact  that  if  a  nitrite  be  boiled  with  dilute 
sulphuric  acid,  only  two-thirds  of  the  base  is  taken  up  by  the  acid.  The  acid  is 
standardized  with  a  pure  nitrite  as  follows :  3  grams  of  pure  sodium  nitrite  are  dis- 
solved in  200  cc.  of  hot  water,  and  after  adding  40  cc.  of  normal  sulphuric  acid, 
boiled  until  all  nitric  oxid  has  been  expelled.  The  excess  of  acid  is  then  titrated 
with  normal  soda.  If  the  nitrite  to  be  tested  contains  free  alkali,  this  must  be 
separately  estimated  and  allowed  for. 

Chem.  Ztg.,  16,  818,  819;  Jour.  Chem.  Soc,  64,  ii,  87.  J.  w.  f 

120.  Reitmar,  O.,  and  Stutzer,   A. — Estimation  of  nitrous  acid  in  sodium  nitrate. 
The  authors  conclude  that  the  rjermanganate  method  gives  erroneous  results,  and 

urge  the  adoption  of  Lunge's  process  for  accurate  determinations.     (Compare  Jour. 
Chem.  Soc,  62,  1029.) 
Ztschr.  angew.  Chem.,  1891,  6QQ,  667;  Jour.  Chem.  Soc,  64,  ii,  43.  J.  w.  f. 

E. — Miscellaneous. 

121.  Aufschlager,  H. — A  reaction  for  nitrogenous  organic  substances  {Ueber  eine  Reac- 

tion stickstoffhaltiger  organischer  Substanzen). 

A  new  reaction  for  nitrogenous  organic  substances  is  reported  by  the  author,  it 
being  especially  adapted  to  testing  for  urea,  uric  acid  and  derivatives,  albuminous 
substances,  etc.  When  nitrogenous  substances  of  this  character  are  mixed  with 
zinc  dust  and'heated  in  a  combustion  tube,  among  other  products  formed  is  zinc 
eyanid.  which  can  be  examined  in  the  usual  way. 

Monatsh.  f.  Chem.,  13,  268;  Ztschr.  anal.  Chem.,  32,  95.  b.  b.  r. 

122.  Henry,  E. — The  determination  of  nitrogen  with  the  aid  of  the  nitrometer  (Note  sur 

\e  dosage  de  V azote  nitrique  a  Vaide  du  nitrometre). 
Tbe  article  requires  the  accompanying  illustrations. 

Bull.  Soc  Chim.,  11  [3],  24-27;  Ber.  chem.  Ges.,  27,  R,  207;  Chem.  Centralbl., 
1894,  i,  393,  394.  w.  d.  b. 
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123.  Ilosva.  L.  I.  de  N. — The  estimation  of  ammonia,  nitrous  and  nitric  acids  by  the 

colorimeter. 
Bull.  Soc.  China.,  11  [3],  216-226;  Chem.  Centralbl.,  1894,  i,  716;  Ber.  chem.  Ges., 
27,  R,  345. 

124.  Koninck,  L.,  March,   1893. — Testing  for  ammonia    with  Xessler's  reagent    (Zum 

Xachweis  des  Ammoniaks  mit  Xessler schem  Beagens). 

The  observation  has  been  very  recently  made  that  Xessler's  reagent,  so  sensitive 
under  ordinary  conditions,  gives  in  the  presence  of  ammonia  in  alcoholic  solutions 
neither  a  yellowish  brown  precipitate  nor  a  coloration.  The  presence  of  alcohol, 
however,  does  not  interfere  with  the  reaction  with  mercuric  chlorid  (Bohlig's 
test). 

Ztschr.  anal.  Chem.,  32,  188;  Chem.  News,  69,220,  221;  Chem.  Centralbl.,  1894,  i, 
1096;  Ber.  chem.  Ges.,  26,  R,  506.  b.  b.  r. 

125.  Neumann,   B.,   June,  1893. — Detection  of  ammonia  with  Xessler's  reagent   (Zum 

Xachiveis  des  Ammoniaks  mit  Xessler 'schem  Beagens). 

Issue  is  taken  with  the  statement  of  Koninck  (Ztschr.  anal.  Chem.,  32,  188),  in 
which  it  is  claimed  that  Xessler's  reagent,  in  the  presence  of  ammonia,  in  alcoholic 
solutions  gives  no  coloration  nor  precipitate.  The  results  of  a  number  of  tests  are 
reported,  in  which  a  trace  of  ammonia  in  alcoholic  solutions  of  varying  concentra- 
tion, gave  a  very  marked  reaction  in  every  case,  even  with  pure  absolute  alcohol. 
The  erroneous  results  of  Koninck's  tests  are  ascribed  to  an  error  in  the  preparation 
of  the  reagent  or  to  having  allowed  the  solution  to  stand  for  too  long  a  time. 

Chem.  Ztg.,  17,  880.  b.  b.  r. 

1.  Detection  of  thiocyanates. 

126.  Jumeau,  P.  L. — Estimation  of  ammonium  thiocyanate  in  nitrogenous  manures. 

In  presence  of  chlorids,  after  the  sulphates  are  removed,  the  thiocyanates  may 
be  estimated  by  oxidation  with  potassium  permanganate  and  hydrochloric  acid  and 
weighed  as  barium  sulphate.  In  absence  of  chlorids  they  may  be  titrated  with 
silver  nitrate,  using  ferric  sulphate  as  indicator.  In  the  presence  of  both  cyanids 
and  chlorids,  they  may  be  titrated  against  potassium  permanganate  in  the  pres- 
ence of  sulphuric  acid. 

Jour.  Pharm.,  27  (5),  190-193;  Jour.  Chem.  Soc,  64,  A,  3i7.  J.  w.  f. 

2.  Detection  of  leather. 

127.  Lindsey,  J.  B.,  April,  1894. — Leather  refuse;  its  value  in  agriculture.     Detection 

of  leather  in  steamed  and  acidulated  fertilizers. 

In  a  paper  discussing  the  subject  as  a  whole,  certain  matters  of  analytical  interest 
are  included.  The  author  has  found  Dabney's  (N.  C.  Exp.  Sta.  Bull.,  3,  1883)  solu- 
tion of  phosphate  of  iron  in  phosphoric  acid  efficient  to  detect  leather  in  fertil- 
izers. It  was  further  found  that  pepsin-pancreas  digestion,  according  to  Stutzer's 
method,  on  coarse  leather,  sole  leather  finely  ground,  and  the  same  heated  for  some 
time  with  superheated  steam  gave  percentage  of  digestibility  varying  from  52  to 
97,  while  pepsin  digestion  alone  resulted  in  the  solution  of  only  13  to  42  per  cent 
After  these  several  leathers  were  acted  upon  by  sulphuric  acid  the  coefficient  of 
pepsin  digestion  rose  to  54  to  71  per  cent,  indicating  much  higher  availability. 

Agric.  Science,  8,  98-108. 

SOIL  AX  ALT  SIS. 
General. 

128.  KiiHN,  J. — Examination  of  soils  (Bodenuntersuchung). 
Report  of  the  committee  on  examination  of  soils   of  the  Association  of   Ger- 
man Experiment  Stations.     The  report  recommends  the  adoption  of  a  2-mm.  sieve 
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for  sampling  of  "fine  earth"  for  chemical   analysis.     Reference  is  made  to  the 
original  paper  for  details  in  manipulation  of  mechanical  soil  analysis. 
Landw.  Vers.-Stat.,  42,  153-160;  Chem.  Centralbl.,  1893,  i,  229.  f.  w.  w. 

129.  O'Brine,  David. — Methods  of  soil  analysis. 

The  methods  of  Hilgard  and  Peter  are  described  in  detail. 

Jour.  anal.  Chein.,  6,  541.  a.  l.  w. 

130.  Guxdlach,  G. — Methods  of  analysis  of  moorland  soils. 

Dry  substance :  The  fresh  sample  is  air-dried  at  ordinary  temperature,  and  then 
pulverized  and  carefully  mixed.  Ten  grams  of  the  air-dry  sample  are  then  dried  in 
a  tared  weighing  tube  in  a  drying  oven  for  five  or  six  hours  at  100°  to  110°  and  again 
weighed. 

Ash:  100  grams  are  first  heated  in  a  platinum  dish  (holding  50  cc.)  at  low  red 
heat  for  a  good  while,  and  the  incineration  is  then  finished  by  frequent  stirring  with 
a  platinum  spatula.  The  crude  ash  is  weighed,  and  1  gram  of  the  same  taken  for 
CO..  determination  by  Wagner-Knop's  azotometer.  The  total  crude  ash  is  boiled 
with  dilute  HC1  (Mn  present,  if  Cl-gas  is  generated;  in  which  case  the  boiling  is 
continued  until  the  smell  of  CI  disappears).  The  mass  is  then  transferred  to  a  filter ; 
the  residue  after  washing,  drying,  and  weighing  represents  sand  and  clay,  uncharred 
carbon  being  present  only  in  trace.  The  solution  and  wash  water  are  made  up  to 
200  cc.  and  serve  for  further  determinations 

Potash  and  soda  determinations:  100  cc.  of  the  solution  are  taken;  the  sum  of 
chlorids  first  determined,  and  then  the  potash,  by  precipitation  with  PtCl4. 

P205  determination:  40  cc.  of  the  solution  are  taken,  and  the  phosphoric  acid 
determined  by  the  molybdenum  method. 

Si02 :  Another  40  cc.  of  the  solution  taken  for  this  determination  and  proceeded 
in  the  usual  manner. 

In  the  filtrate  from  the  latter  determination  Fe2C>3;  AI2O3,  and  P205  are  precipi- 
tated by  ammonia  at  boiling  temperature;  the  precipitate  ignited  and  weighed, 
and  the  phosphoric  acid,  already  determined,  deducted.  In  the  filtrate  from  this 
determination  the  lime  is  precipitated  at  boiling  heat  by  ammonium  oxalate,  filtered 
after  standing  for  twelve  hours,  and  ignited  ovec  blast  lamp  until  constant  weight. 

Magnesia  is  determined  in  the  filtrate  from  this  determination  as  Mg2P207;  a 
slight  coloration  of  the  latter  shows  the  presence  of  a  trace  of  Mn. 

Nitrogen  is  determined  by  the  modified  Kjeldahl  method;  1  gram  of  the  air-dry 
material  is  heated  with  about  20  cc.  cone.  H2S04,  with  addition  of  some  kernels  of 
CuO,  some  PtCl4,  and  a  trace  of  paraffin  (free  from  N)  until  a  clear  solution  is 
obtained,  and  the  analysis  is  then  finished  in  the  ordinary  manner,  one-fifth  HC1 
being  added  in  the  receiving  flask  and  Ba(OH)2  solution  (50.25  cc.  =  30  cc.  of  the 
HCT  sol.)  used  for  titrating  back  the  excess  of  HC1. 

For  the  determination  of  total  H2S04  in  the  ash,  10  grams  of  the  air-dry  sample 
is  moistened  with  a  3  per  cent  Na2C03  solution  in  a  platinum  dish  by  means  of  a 
pestle;  it  is  then  dried  on  a  water  bath  and  charred  over  an  alcohol  flame;  the  ash 
treated  with  water  and  filtered;  the  residue  and  filter  dried  and  incinerated  over 
alcohol  flame.  The  filtrate  and  ash  are  then  united,  and  after  an  excess  of  HC1  is 
added  and  the  solution  boiled  and  filtered,  the  sulphuric  acid  is  precipitated  with 
BaCl2  and  determined  in  the  ordinary  way. 

Jour.  f.  Landw  ,  40,  232-236.  f.  w.  w. 

131.  Hilgard,  E.  W. — Chemical  and  physical  investigation  of  soils. 

In  this  paper  the  importance  of  observation  of  the  soil  in  place,  the  correct  taking 
of  the  sample  and  the  preliminary  tests,  is  urged.  The  "soil"  comprises  all  to  the 
lower  limit  of  the  humus  color  line.  It  is  first  examined  macroscopically  and 
microscopically  for  undecomposed  minerals.  The  first  examination  is  a  study  of 
their  surface  condition,  in  the  coarse  residue  left  after  washing  ten  grams  in  a  water 
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current  of  definite  velocity.  Then  the  "hand  test*'  is  given  by  crushing  small 
lumps  between  the  thumb  and  forefinger  in  the  dry  condition  first,  then  wet  aud 
observing  the  change  in  color;  then  kneadiug  to  test  the  contents  of  plastic  clay. 

The  maximum  and  minimum  water  capacity  is  determined  in  a  cylindrical  brass 
vessel  with  perforated  bottom,  of  25  to  50  cc.  capacity;  the  dry  soil  sifted  in, 
weighed  and  placed  in  a  shallow  dish  with  a  layer  of  water  for  an  hour,  when 
increase  in  weight  gives  amount  of  water  held.  Then  the  wet  soil  is  covered  with 
air-dried  soil,  then  with  such  as  has  been  saturated  with  moisture  until  the  weight 
ceases  to  decrease.     This  gives  its  minimum  capacity. 

Hygroscopic  moisture  is  determined  by  exposing  a  layer  of  the  soil  1  mm.  thick 
for  twelve  hours  to  an  atmosphere  saturated  with  moisture  (in  a  box)  at  about  15c  C. 
Transfer  to  a  U  tube  and  quickly  weigh;  dry  in  a  bath  at  200c  C.  and  loss  gives  the 
moisture.  At  a  temperature  of  100c  soils  will  continue  to  lose  water  for  a  week. 
From  the  drying  tube  the  amounts  are  weighed  out  for  analysis.  That  for  general 
analysis  is  digested  with  chlorhydric  acid,  sp.  gr.  1.115;  that  for  phosphoric  acid 
innitric  acid,  in  porcelain  beakers  over  a  steam  bath  for  five  days  and  evaporated  to 
complete  dryness  over  sand  bath.  The  analysis  is  then  made  by  the  usual  silicate 
method  as  fully  outlined  iu  the  annual  report  of  the  California  Station  for  1892. 
For  humus  the  usual  Grandeau  method  is  used.  For  nitrogen  determination  potash 
or  soda  solution  is  used  instead  of  the  ammonia  in  that  method  for  the  leaching  out 
of  the  humus :  the  filtrate  is  evaporated  to  dryness  after  being  neutralized  and  the 
nitrogen  determined  by  the  Kjeldahl  method. 

A  discussion  of  results  follows  the  brief  outline  of  method  of  analysis.  Compari- 
son with  cultural  experience  seems  to  show  that  the  amount  of  available  plant  food 
in  virgin  soils  of  essentially  similar  origin  is  sensibly  proportional  to  the  respective 
totals  of  such  ingredients  found  by  analysis;  provided  that  we  take  into  considera- 
tion both  the  proportions  of  these  ingredients  among  themselves  and  the  physical 
nature  of  the  soil. 

Jour.  Amer.  Chem.  Soc.  16,  January.  l.  and  j. 

132.  Hilgard.  E.  W. — Solvents  for  soil  analysis 

This  jDaper  embraces  a  discussion  of  the  relative  merits  of  organic  and  mineral 
acids  in  soil  digestion,  and  in  porcelain  and  glass  beakers.  The  author  maintains 
that  in  order  to  obtain  results  available  for  discussion  in  comparison  with  results  of 
culture,  the  maximum  solvent  power  of  plant  acids  should  be  made  of  use ;  and  that 
in  this  respect  oxalic  acid  may  be  considered  as  equal  to  chlorhydric  or  nitric. 

Agric.  Science,  7,  427-432.  l.  axd  j. 

133.  Hilgard.  E.  W. — Digestion  of  soils  for  analysis. 

In  this  paper  the  author  discusses  the  behavior  of  chlorhydric  acid  on  soils  under 
evaporation  in  the  process  of  five  days'  digestion,  as  a  test  of  the  supposition  that 
in  the  watch-glass-covered  beakers  the  acid  is  concentrated  and  its  solvent  power 
changed.  The  changes  in  strength  of  the  acid  are  by  the  tests  shown  to  be  insig- 
nificant, and  that  evaporation  during  soil  digestion  is  effective  in  maintaining  or 
restoring  a  definite  strength,  independently  of  the  amount  of  matters  dissolved,  as 
against  closed-flask  digestion  according  to  Kedzie.  The  importance  of  correct  sam- 
pling and  description  of  soil  samples  is  then  urged  and  examples  given. 

Agric.  Science,  8,  1-4.  l.  and  j. 

134.  Dyer,  Berxard,  February  15,  1894. — The  analytical  determination  of  probable 

available  ''  mineral y  plant  food  in  soils. 
The  methods  pursued  and  the  results  obtained  in  the  investigation  are  given  in 
detail.  The  root  acidity  in  the  case  of  different  orders  of  plants  varied  from  0'34 
per  cent  (calculated  as  citric  acid)  in  Solanacece,  (potato)  to  3.4  per  cent  in  Rosacea", 
and  averaged  0.91  per  cent  for  the  twenty  orders.  The  results  were  thought  to 
indicate  that  the  1  per  cent  citric  acid  solution  proposed  by  Tollens  and  Stutzer  for 
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the  determination  of  reverted  phosphoric  acid  in  manures  would  probably  meet  the 
required  conditions,  and  it  was  decided  to  test  it  on  soils  of  known  history  and 
recorded  fertility,  The  method  used  in  determining  citric  acid,  soluble  potash,  and 
phosphoric  acid  was  as  follows:  A  weight  of  air-dried  soil,  corresponding  to  200 
grams  of  completely  dried  soil,  was  placed  in  a  bottle  with  2  liters  of  distilled 
water,  in  which  was  dissolved  20  grams  of  pure  citric  acid.  The  soil  was  allowed 
to  remain  in  contact  with  the  1  per  cent  citric  acid  solution  for  seven  days,  being, 
except  on  one  day,  shaken  up  a  great  many  times  each  day — i.  e.,  whenever  the  soil 
had  settled  well  down.  The  temperature  ranged  between  10°  and  19°,  and  averaged 
about  15°  C. 

After  the  treatment  as  above  the  solutions  were  filtered.  Five  hundred  cubic 
centimeters,  that  is,  the  solutionfrom  50  grams  of  soil,  was  used  for  each  determination. 
In  each  case  the  solution  was  evaporated  to  dryness  in  a  platinum  basin  and  gently 
incinerated  at  a  low  temperature.  The  residue  was  dissolved  in  pure  chlorhydric 
acid,  evaporated  to  dryness,  redissolved,  and  filtered.  In  the  filtrate  the  phosphoric 
acid,  or  potash,  as  the  case  might  be,  was  determined  by  the  Hehner  and  Tatlock 
methods,  and  as  the  actual  precipitate  weighed  represented  50  grams  of  soil,  mul- 
tiplication of  any  experimental  error  in  converting  into  percentages  was  minimized. 

The  general  conclusion  was  reached  that  the  use  of  the  citric-acid  solution  gives 
valuable  indications  of  the  available  fertility  of  soils  such  as  are  not  obtained  in 
ordinary  soil  analysis,  and  the  results  suggest  that  when  a  soil  is  found  to  contain 
as  little  as  about  0.01  per  cent  of  phosphoric-acid  soluble  in  a  1  per  cent  solution  of 
citric  acid  it  would  be  justifiable  to  assume  that  it  stands  in  immediate  need  of 
phosphatic  manure.  The  potash  supply  of  soils  appears  to  be  more  complicated 
than  that  of  phosphoric  acid  and  needs  further  investigation.  The  results  in  the 
present  case  indicate  that  the  limit  marking  the  nonnecessity  of  special  potash 
applications  probably  lies  below  0.005  per  cent  of  citric-acid  soluble  potash. 

Jour.  Chem.  Soc,  189-1,  65,  115-117;  Chem.  News,  69,  13, 14;  Exp.  Sta.  Eecord,  5, 
1013-1015;  Agric.  Science,  8,  75-86.  l.  and  j. 

Mechanical  Analysis. 

135.  Hilgard,  E.  W.,  November,  1892. — Mechanical  soil  analysis. 

The  author  discusses  at  length  the  advantages  of  boiling  in  the  preparation  of  the 
sample  and  of  his  churn  elutriator  for  the  prevention  of  flocculation  and  for  the 
separation  of  silts  of  different  hydraulic  value. 

Agric.  Science,  6,  502-509.  w.  f. 

136.  Hilgard,  E.  W.,  June,  1893. — Sedimentation  versus  hydraulic  elutriation. 

A  reply  to  T.  B.  Osborne,  advocating  the  latter  method,  and  dealing  with  details 
of  construction  of  the  churn  elutriator. 
Agric.  Science,  7,  278-284.  w.  r. 

137.  Osborne,  Thomas  B.,  April,  1893. — Mechanical  soil  analysis. 

A  reply  to  Dr.  Hilgard  as  regards  the  relative  merits  of  pestling  and  boiling  in  the 
preparation  of  samples,  and  as  regards  the  beaker  versus  the  elutriation  method. 
Agric.  Science,  79  187-192.  w.  f. 

138.  Holleman,  A.  F. — Determination  of  sand  in  soils. 

Schoene's  elutriating  apparatus  as  modified  by  Ad.  Mayer  was  used,  arranging 
the  same  so  that  1  liter  of  water  flowed  out  of  the  opening  in  ten  minutes  by  a 
pressure  of  5  cm.,  while  the  elutriatr'Dn  itself  was  conducted  by  a  pressure  of  2  cm. 

Landw.  Vers. -Stat.,  41,  38.  f.  w.  w. 

Mechaxico-Chemical  Analysis. 

139.  Tschaplowitz,  F.,  September,  1892. —  The  determination  of  sand  and  clay  in  soils. 

( Ueber  die  Bestimmung  von  Thon  und  Sand  im  Boden). 
The  estimation  of  clay  in  soils  is  sometimes  accomplished  by  washing  out  the  fine 
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particles  with  water,  decomposing  the  clay  with  sulphuric  acid,  and  calculating  the 
amount  equivalent  to  the  alumina  found.  By  another  process,  the  clay  is  estimated 
by  simple  mechanical  Trashing  of  the  soil,  though  by  this  process  too  high  results  are 
obtained,  since  bodies  other  than  clay,  if  of  sufficient  fineness,  are  washed  out  and 
weighed  as  clay:  the  figures  obtained  by  this  method  are  then  in  direct  contrast  to 
those  secured  by  the  sulphuric  acid  process,  which  yields  too  low  results. 

The  method  recommended  as  well  adapted  to  soil  analysis  consists  in  first  boiling 
some  of  the  sample  with  water  until  the  lumps  disappear;  hydrochloric  acid  of  10 
per  cent  strength  is  next  added  to  dissolve  carbonates,  more  water  and  acid  being 
added  immediately  thereafter.  The  whole  is  then  boiled  and  allowed  to  stand  for 
a  day.  After  the  liquid  has  been  poured  off,  the  residue  is  twice  washed  by  decanta- 
tioi)  with  warm  water.  The  washed  residue  is  then  heated  with  3  per  cent  ammonia 
to  dissolve  humus  and  afterward  washed  as  before.  The  sediments  from  the  acid 
and  alkaline  washings  are  collected,  weighed,  and  reckoned  as  clay.  The  washed 
soil  is  now  brought  upon  a  sieve  of  0.1  mm.  mesh  in  a  stream  of  water,  and  the  coarse 
particles  are  ignited  and  weighed.  The  liquid  which  passes  through  the  sieve  is 
allowed  to  settle  and  is  then  drawn  off.  The  purified  soil  is  uow  placed  in  a  cylinder 
and  washed  several  times,  the  siphoned  washings  being  allowed  to  settle  or  are 
evaporated  to  dryness,  the  residue  being  reckoned  as  clay.  The  coarse  sediment* 
together  with  the  particles  separated  by  the  sieve,  is  considered  as  sand. 

Ztschr.  anal.  Cheni..  31,187;  Jour.  Chem.  Soc,  64,  ii,  97,  98;  Ber.  chem.  Ges.,  26, 
Ref,  156. 

Chemical  Analysis — Special   Constituents. 

A. — Sulphuric  acid. 

1.  Barium   Gravimetric  method. 

140.  Browning,  Philip  E.,  1893. — The    influence  of  free  nitric   acid  and  aqua  regia 

on  the  precipitation  of  barium  as  sulphate. 

The  author  finds  that  the  presence  of  an  excess  of  nitric  acid,  or  aqua  regia, 
amounting  to  10  per  cent  by  volume  of  the  liquid  treated,  is  not  harmful,  but  actu- 
ally beneficial  in  estimating  barium  as  sulphate.  Under  these  conditions  the  pre- 
cipitate falls  coarsely  crystalline,  and  is  more  easily  filtered. 

Amer.  Jour.  Sci.,  1893,  399-401:  Jour.  Chem.  Soc,  64,  A,  552.  j.  w.  f. 

141.  Ripper,   M.  —  Gravimetric  estimation  of  sulphuric  acid   (Zur  Gewichtsanalyse  der 

Scliwefelsaiire) . 

The  author  recommends  the  treatment  of  the  barium  precipitate  with  bromin 
water,  in  order  to  oxidize  any  sulphid  which  may  have  been  reduced  by  the  carbon 
of  the  paper,  to  sulphate,  and  the  subsequent  washing  of  the  precipitate  with  dilute 
hydrochloric  acid  in  order  to  remove  other  substances  which  may  have  been  carried 
down  with  the  barium  sulphate. 

Ztschr.  anorg.  Chem.,  2,  36-44:  Jour.  Chem.  Soc,  64,  ii,  239;  Ber.  chem.  Ges., 
26,  Ref.  161.  J.  w.  f. 

142.  Phinney.  J.  I. — Treatment  of  barium  sulphate  in  analysis. 

The  author  recommends  the  collection  of  the  precipitate  on  a  Gooch's  filter,  so  as 
to  avoid  reduction. 
Amer.  Jour.  Sci.,  45,  468-472:  Jour.  Chem.  Soc,  64,  A.  552.  J.  w.  f. 

2.    Volumetric  method. — Phosphoric  acid. 

143.  Bouriez,  A. —  Volumetric  estimation  of  suljihates. 
The  sulphate  is  boiled  with  a  measured  quantity  of  a  standard  solution  of  barium 

hydrogen  phosphate,  the  barium  being  in  excess.  After  filtering  the  barium  sulphate, 
an  excess  of  sodium  carbonate  is  added  to  the  filtrate,  precipitating  the  barium  as 
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tri-barium  phosphate.  This  precipitate  is  washed  until  neutral  to  phenolphthaiein. 
The  precipitate  is  dissolved  in  dilute  hydrochloric  acid,  the  barium  precipitated  by- 
sodium  sulphate,  and  the  phosphoric  acid  estimated  in  the  filtrate  by  Joly's  method, 
which  depends  on  the  fact  that  methyl-orange  reacts  with  phosphoric  acid  as  a 
monobasic,  while  phenolphthaiein  reacts  with  it  as  a  bibasic  acid.  The  solution  is 
th^n  titrated  with  standard  sodium  hydroxid,  using  methyl-orange  until  the  reac- 
tion occurs,  then  phenolphthaiein  is  added,  and  titrated  until  tbe  rose  color  appears. 
From  the  phosphoric  acid  found,  the  sulphuric  acid  may  be  calculated. 

Rev.  Internat.  Sci.  Fals.  Aliment.,  5,  118;  Chem.  Centr.,  1892,  i,  570,  571;  Jour, 
chem.  Soc,  62,1377.  J.  w.  f. 

3.    Volumetric  method. — Chromic  acid. 

144.  Stolle,  E,  1892. —  Volumetric  estimation   of  sulphuric  acid   in  sulphates    (Hass- 

analytische  Bestimmung  der  Schwefelsaiire  in  verschiedenen  Salzen). 

A  weighed  quantity  of  the  substance  is  dissolved  in  water,  and  a  hydrochloric 
acid  solution  of  barium  chromate  is  added  until  the  sulphuric  acid  is  precipitated. 
After  adding  a  slight  excess  of  ammonia,  the  whole  is  filtered  and  made  up  to  500  cc, 
and  the  chromic  acid  estimated  in  an  aliquot  by  means  of  ferrous  sulphate,  the 
chromic  acid  serving  as  a  measure  of  the  amount  of  sulphuric  acid. 

Ztschr.  angew.  Chem.,  1892,  234,235;  Jour.  Chem.  Soc,  64,  ii,  188, 189;  Ber.  chem. 
Ges.  25,596.  j.  w.  f. 

145.  v.  Asboth,  A. —  Volumetric  estimation  of  sulphuric  acid  in  sulphates. 

The  author  has  found  that  Stolle's  process  (Jour.  Chem.  Soc,  64,  ii,  188)  does  not 
give  good  results  unless  the  barium  chromate  solution  is  freshly  prepared,  owing  to 
the  barium  chlorid  formed  in  the  solution. 

Chem.  Ztg.,  16,  922;  Jour.  Chem.  Soc,  64,  ii,  240.  J.  w.  f. 

B. — Sulphur  in  humus  soil. 

146.  Berthelot  and  Andre,  1892.—  Notes  on  the  determination  of  sulphur  in  humus  soil. 

(Quelques  observations  nouvelles  sur  le  dosage  du  soufre  dans  la  ierre  vegetale,  etc). 

Observe  that  the  organic  compounds  of  some  soils  hold  their  sulphur  in  such  stable 
combinations  that  chlorin  gas,  acting  either  hot  or  cold,  on  the  matter  in  the  pres. 
ence  of  potash,  does  not  entirely  oxidize  it.  These  sulphur  compounds  are,  however, 
almost  entirely  soluble  in  dilute,  boiling  potash  solution;  such  a  solution  does  not 
entirely  decompose  calcium  sulphate. 

Bull.  Soc.  Chim.  [3]  7,  435-437.  w.   f. 

147.  Carnot,  A. — Estimation  of  phosphorus  in  soils. 

Ten  grams  of  sifted  soil,  dried  at  100°,  is  charred  if  much  organic  matter  is  present, 
moistened  with  water,  and  then  with  nitric  acid  until  effervescence  ceases,  and  then 
digested  for  two  hours  with  10  cc.  of  nitric  acid  at  about  100°,  replacing  the  acid 
evaporated,  and  stirring  frequently.  Wash  on  a  filter  with  hot  water,  evaporate 
to  50  cc. ;  add  5  cc.  of  concentrated  nitric  acid  and  0.5  gram  of  chromic  acid  crystals. 
Cover,  and  boil  for  half  an  hour.  Add  5  grams  of  ammonium  nitrate,  and  50  cc.  of 
ammonium  molybdate  solution,  and  keep  at  100°  for  about  an  hour.  Filter,  and 
dissolve  the  precipitate  in  30  cc.  of  ammonium  hydrate  diluted  1:1  with  water. 
Neutralize  with  nitric  acid,  keeping  the  temperature  below  40° ;  when  the  yellow 
precipitate  ceases  to  dissolve  on  agitating  the  liquid,  add  a  mixture  of  3  cc.  of  pure 
nitric  acid,  3  cc.  of  water,  and  5  cc.  of  molybdate  solution.  After  the  precipitate  has 
settled  for  two  hours,  it  is  filtered  through  a  weighed  filter,  washed  with  1  per  cent 
nitric  acid,  and  finally  with  a  little  pure  water.  Dry  at  100°  and  weigh.  The 
weight  of  the  precipitate  multiplied  by  0.0373  gives  the  phosphoric  acid  in  the  10 
grams  of  soil. 

Bull.  Soc.  Chim.,  9  (3),  343-346;  Jour.  Chem.  Soc,  64,  A,  489;  Chem.  Centralbl. 
1893,  ii,  147.  J.  w.  f. 
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C. — Citrate-soluble  phosphoric  acid. 

148.  Kunze,  L. — Determination  of  citrate-soluble  phosphoric  acid  in  soils  (Untersuch- 

ungen  der  verschiedenen  Bodenarten  auf  citratlosliche  Phosphorsdure). 

Thirty  grams  of  air-dried  soil  are  placed  in  an  Erlenmeyer  flask  with  300  cc.  of 
1  per  cent  citric  acid  solution  and  digested  in  the  cold  for  twenty-fonr  hours,  the 
flask  being  loosely  corked  to  allow  escape  of  C02.  Two  hundred  and  fifty  cubic 
centimeters  of  this  solution  are  measured  out  and  evaporated  to  dryness,  a  thick, 
sirupy  mass  being  in  most  instances  obtained.  To  this  residue,  20  cc.  strong  H2S04 
and  5  cc.  HN03  are  added,  and  the  dish  and  contents  are  heated  over  a  Bunsen 
burner,  observing  due  care  during  the  foaming  which  takes  place.  The  dry  residue 
is  treated  with  water,  brought  into  a  250  cc.  flask,  and  the  solution  made  up  to  250 
cc.  To  100  cc.  filtrate,  made  weakly  alkaline  with  ammonia,  add  a  slight  excess 
of  HC1;  cool  and  add  50  cc.  citrate  solution  and  25  cc.  magnesia  mixture. 

Ztschr.  Ver.  Riibenzucker,  42,  862.  b.  b.  r. 

D. — Iron. 

149.  Sachsse,  R.,  and  Becker,  A. — Behavior  of  ferric  oxid  in  soils  and  rocks. 

The  authors  estimate  the  free  ferric  oxid  in  soils  by  reducing  with  a  stream  of 
hydrogen  in  a  platinum  boat  after  the  usual  method,  and  measure  the  hydrogen 
evolved  by  its  solution  in  sulphuric  acid.  Detailed  process  for  mixtures  of  ferrous 
and  ferric  salts  is  given. 

Landw.  Vers.-Stat.,  41,  453-466;  Jour.  Chem.  Soc,  64,  ii,  243,244.         j.  w.  f. 

E. — Calcium. 

150. — Holleman,  A.  F. — Determination  of  lime  in  soils. 

Lime  soluble  in  water. — Twenty  grams  of  the  air-dry  soil  are  digested  for  forty- 
eight  hours  at  ordinary  temperature  with  distilled  water,  the  volume  being  made 
up  to  1  liter  and  contents  frequently  shaken.  Five  hundred  grams  of  the  filtrate 
are  evaporated  with  a  few  drops  of  glacial  acetic  acid,  the  residue  dissolved  in 
water  and  a  little  acetic  acid,  and  a  measured  quantity  of  a  tenth-normal  ammo- 
nium oxalate  solution  added.  The  solution  is  then  made  up  to  100  cc,  and  after 
filtration  the  excess  of  oxalic  acid  in  50  cc.  is  determined  by  one-tenth  permangan- 
ate solution. 

Lime  soluble  in  carbonic  acid  water. — Twenty  grams  of  the  air-dry  sample  are  made 
up  to  1  liter  with  distilled  water,  saturated  with  pure  CO '2  gas,  filtered  after 
twenty-four  hours,  and  the  filtrate  treated  as  above. 

Landw.  Vers.-Stat.,  41,  38.  r.  w.  w. 

151. — Reverdin,  F.j  and  de  la  Harpe,  C. — Estimation  of  assimilable  lime  in  soils. 

The  method  depends  upon  the  fact  that  oxalic  acid  and  its  salts,  like  plant  roots, 
attack  only  the  surface  of  particles  of  calcium  carbonate  with  which  they  come  into 
contact.  Determine  total  lime  in  soil  as  usual.  Treat  20  grams  of  soil  with  200  cc. 
of  solution  containing  equal  molecules  of  sodium  carbonate  and  oxalate,  in  known 
quantity,  and  digest  on  water  bath  for  some  hours.  Then  surface  of  lime  minerals 
is  changed,  but  not  of  magnesia  minerals.  Filter,  wash  residue,  acidulate  com- 
bined filtrates  with  HC1.  Filter  off  organic  matter  usually  precipitated,  add 
sodium  acetate,  precipitate  residual  oxalic  acid  by  calcium  chlorid,  and  in  the 
precipitate  determine  oxalic  acid  by  titration  with  permanganate  and  sulphuric 
acid.  By  difference,  that  taken  up  by  the  soil,  and  hence  the  corresponding  assim- 
ilable lime,  can  be  computed. 

Chem.  Ztg.,  13,726;  Ztschr.  anal.  Chem.,  20,  737;  Bied.  Centralbl.,  23,  410; 
Agric.  Science,  8,  197,  198.  f. 
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F. — Kaolin. 

152.  Sachsse,  K.,  and  Becker,  A. — Estimation  of  kaolin  in  arable  soil. 

The  soil  is  previously  dried  at  100°  C.  and  extracted  with  dilute  hydrochloric  acid, 
and  the  dissolved  sesquioxids  and  silica  soluble  in  potash  determined.  These  deter- 
minations are  again  made  in  second  samples  which  have  been  gently  ignited,  and 
the  minus  of  residue  insoluble  in  acid  and  potash,  or  the  2)1  us  of  silica  and  sesqui- 
oxids which  was  obtained  in  the  second  experiment  as  against  the  first,  calculated 
as  kaolin.  The  composition  of  the  mud  is  given  as  well  as  of  other  muds  analyzed 
by  the  authors.     (Compare  Landw.  Vers. -Stat.,  38,  411.) 

Landw.  Vers.-Stat.,  40,  245-255;  Jour.  Chem.  Soc,  62,  1026,  1027.  J.  w.  f. 

G.-  Silica 

153.  Archbutt,  L. — Estimation  of  silica  in  clay. 

One  gram  of  the  finely  powdered  clay  is  fused  with  5  grams  of  pure  mixed  alkali 
carbonates.  The  mass  is  extracted  with  about  200  cc.  of  water,  the  solution  acidified 
with  excess  of  hydrochloric  acid,  and  evaporated  to  dryness  on  the  steam  bath  in  a 
porcelain  dish,  reducing  the  residue  to  small  grains.  It  is  then  heated  in  an  air  oven 
at  150°  for  one  hour,  dissolved  in  hydrochloric  acid  and  water,  filtered,  and  the 
silica  washed.  The  filtrate  is  evaporated  with  20  cc.  of  sulphuric  acid  until  fumes 
are  evolved,  the  residue  is  dissolved  in  hydrochloric  acid  and  water,  and  the  addi- 
tional silica  collected  and  weighed.  The  two  residues  are  ignited  to  constant 
weight,  the  silica  volatilized  by  hydrofluoric  acid  and  sulphuric  acid,  the  residue 
ignited,  and  the  difference  is  pure  silica. 

Tour.  Soc.  Chem.  Ind.,  11,  215-217;  Jour.  Chem.  Soc,  64,  ii,  300.  J.  w.  f. 

n.— Xitrogex. 

154.  Liebscher. — Determination  of  nitrogen  in  soils. 

Twenty  to  twenty-five  grams  of  the  samples  of  soils  are  weighed  into  flasks  of 
300  cc.  capacity.  Forty  cubic  centimeters  H^S04  containing  1  per  cent  phenol  are 
then  added,  and  also  1  to  2  drops  of  mercury  and  1  gram  zinc  dust.  The  contents  are 
then  gradually  heated  until  boiling  point.  The  oxidation  is  finished  within  five  or 
six  hours,  when  10  cc.  H2S04  are  added.  The  ammonia  formed  is  distilled  in  copper 
flasks  under  addition  of  XaOH  and  K:S  solutions,  sufficient  for  neutralization  of 
H2SO4  and  Hg,  respectively;  0.2  to  0.3  grams  of  zinc  dust  is  added  to  prevent 
bumping. 

Jour.  f.  Landw.,  40,  149.  f.  w.  w. 

155.  Muller,  J.  A. — Determination  of  nitrogen  in  soils  by  EjeldaliVs  method. 

Results  by  this  method  are  only  a  trifle  lower  than  by  the  soda-lime  process  if  a 
little  benzoic  acid  is  added  to  the  mixture  of  soil  and  fuming  sulphuric  acid.  Fif- 
teen grams  of  the  dry,  finely  divided  soil,  30  cc.  of  fuming  sulphuric  acid,  and  about 
0.3  grams  of  benzoic  acid  are  introduced  into  a  flask  with  the  neck  so  bent  that 
when  the  flask  is  inclined  the  condensed  vapor  does  not  flow  back.  Heat  twelve 
to  fourteen  hours,  gradually  raising  the  temperature  until  about  1.5  cc.  of  acid 
distil  over. 

Ann.  chim.  phys.,  (6)  22,  393-401;  Jour.  Chem.  Soc.  64,  ii.  43.  j.  w.  f. 

I.— Humus. 

156.  Sxyder.  H.,  1894. — Xotes  on  the  Grandeau  method  for  the  determination  of  humus 

in  soils. 
The  author  points  out  three  serious  objections  to  the  Grandeau  method  as  now 
used:  (1)  The  difficulty  in  obtaining  a  complete  extraction  of  the  humus  materials 
with  ammonia,  as  ordinarily  carried  on,  especially  in  very  fine  and  clayey  soils;  (2) 
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the  slowness  of  the  filtration;  and  (3)  the  constant  presence  of  ammonia  fumes  in 
the  laboratory  preventing  other  lines  of  work. 

He  offers  the  following  modifications :  After  treatment  with  the  dilute  acid,  the 
soil  is  transferred  to  either  a  glass-stoppered  bottle,  or  a  glass-stoppered  Erlenmeyer 
flask  of  100  cc.  capacity,  using  50  or  60  cc.  of  the  dilute  ammonia  solution.  The  con- 
tents are  shaken  at  frequent  intervals  and  then  allowed  to  settle.  The  dark-colored 
solution  is  then  decanted  into  a  filter,  a  fresh  50  cc.  of  the  ammonia  added  to  the 
flask,  and  the  same  treatment  repeated.  Three  or  four  such  treatments  are  usually 
necessary  before  the  filtrate  becomes  clear.  The  contents  of  the  flask  are  then  brought 
on  the  filter,  and  require  but  little  further  washing  in  the  usual  way  before  the  oper- 
ation is  completed.  While  the  second,  third,  and  fourth  treatments  with  ammonia 
are  being  carried  on  the  first  portion  of  the  filtrate  can  be  evaporated  on  the  water 
bath,  thus  saving  considerable  time.  By  making  several  determinations  at  one  time 
much  time  can  be  saved.  The  results  obtained  are  higher  than  by  the  usual  way, 
which  is  to  be  expected,  as  the  extraction  is  more  complete. 

In  examining  the  results  two  points  are  to  be  noted:  (1)  There  are  many  other 
organic  compounds  of  equal  agricultural  value  that  are  not  included  in  the  ammonia 
extract;  (2)  along  with  the  humus  soluble  materials  are  variable  amounts  of  phos- 
phoric acid.  The  difficulty  also  presents  itself  that  some  of  the  phosphoric  acid  of 
the  soil  may  be  lost  in  the  hydrochloric  acid  solution  that  is  used  to  remove  the  lime, 

He  also  finds  that  there  is  quite  a  close  relation  between  the  humus  as  determined 
by  the  modified  method  and  the  total  nitrogen.  The  average  of  twenty-four  analy- 
ses shows  that  there  are  about  twelve  parts  of  humus  to  one  part  of  nitrogen. 

Jour.  Am.  Chim.  Soc,  16,  210-213;  Chem.  Centralbl.,  1894,  i,  841;  Exp.  Sta. 
Record,  5,  932.  j.  p.  s. 

157.  Berthelot  and  Andre,  1894. — Organic  constituents  of  soils. 

Ann.  chim.  phys.,  1  (7),  273-283;  Chem.  Centralbl.,  1894,  i,  433.  J.  p.  s. 

158.  de  Chalmot,  G. — Pentosans  in  soils. 

Amer.  Chem.  Jour.,  16,  229;  Ber.  chem.  Ges.,  27,  R,  422. 

ASH  ANALYSIS. 

159.  Wedemeyer,  K. — The  employment  of  calcium  plumbate  in  ash  analysis  (Ueberdie 

Verwendung  des  Calciumpluinbats  zu  Aschenanalysen) . 

The  author  reports  as  the  result  of  practical  experiments  that  the  formation  of 
calcium  plumbate  by  heating  calcium  carbonate  and  lead  oxid  together  does  not 
take  place  so  readily  as  has  been  stated.  In  experiments  in  ash  determination  the 
results  are  satisfactory  so  far  as  the  quick  combustion  of  the  organic  substances  is 
concerned  but  there  remains  the  objection  that  the  regeneration  of  the  calcium  plum- 
bate requires  a  very  long  time.  By  very  greatly  increasing  the  temperature  the 
process  can  be  accelerated,  but  in  case  chlorids  are  contained  in  the  ash,  there  is 
danger  of  loss  by  decomposition  or  volatilization. 

Arch.  Pharm.,  230,  263;  Ztschr.  anal.  Chem.,  32,  319.  b.  b.  r. 

160.  Browning,  Philip  E.,  1892. — A  method  for  the  quantitative  separation  of  barium 

from  strontium  by  the  action  of  amyl  alcohol  on  the  bromids. 
The  author  applies  the  above  method  for  the  separation  of  barium  from  strontium 
with  fair  results. 
Amer.  Jour.   Sci.,  1892,  459-462.  j.  w.  f. 

161.  Browning,  Philip  E.,  1892. — A  note  on  the  method  for  the  quantitative  separation 

of  strontium  from  calcium  by  the  action  of  amyl  alcohol  on  the  nitrates. 
The  author  suggests  the  use  of  much  smaller  amounts  of  alcohol,  thus  requiring  a 
smaller  correction  for  solubility. 
Amer.  Jour.  Sci.,  1892.  462,  463  J.  w.  f. 


255 

162.  Kruger,  M. — Estimation  of  small  quantities  of  calcium. 

Hempel's  method  of  titrating  the  oxalate  against  potassium  permanganate  is 
shown  to  he  applicable  to  extremely  small  quantities  of  calcium. 

Ztschr.physiol.Chem.,  16,445-452;  Jour.  Chem.  Soc,  62,  914;  Bull.  Soc.  Chim. 
[3],  8,  1031.  j.  w.  e. 

163.  Gooch,  F.  A.,  and  Phinney.  J.  I.,  1892. — The  quantitative  determination  of  rubidium 

by  the  spectroscope. 

The  authors  apply  the  method  of  Gooch  and  Hart  (Amer.  Jour.  Sci.,  xliii,  448)  to 
rubidium,  and  find  that  when  only  a  few  milligrams  of  rubidium  are  to  be  estimated 
the  method  is  valuable  and  gives  fair  results. 

Amer.  Jour.  Sci.,  1892,  392-400.  j.  w.  f. 

164.  Bayer,  A. — Direct  estimation  of  potassium  and  sodium  by  means  of  tartaric  acid. 
Sodium  carbonate,  sufficient  to  unite  with  any  acids  present,  is  added,  then  some 

acetic  acid,  and  tartaric  acid  in  excess.  The  liquid  is  warmed,  mixed  with  one- 
third  its  volume  of  alcohol,  and  allowed  to  settle  for  two  hours.  The  solution  is 
filtered,  the  precipitate  of  potassium  hydrogen  tartrate  washed  slightly  with  25  per 
cent  alcohol,  and  then  thoroughly  with  50  per  cent  alcohol,  dissolved  in  boiling 
water,  and  treated  with  decinormal  soda,  using  phenolphthalein  as  indicator. 

Sodium  may  be  estimated  in  presence  of  potassium  by  boiling  with  ammonium 
hydrogen  tartrate  and  a  little  acetic  acid.  When  cold,  the  liquid  is  mixed  with  one- 
third  of  its  volume  of  absolute  alcohol,  and  later  made  up  to  250  cc.  with  25  per 
cent  alcohol.  An  aliquot  is  filtered,  evaporated  with  a  little  nitric  acid,  and  gently 
ignited  and  extracted  with  water.     The  sodium  is  then  weighed  as  chlorid. 

Chem.  Ztg.,  17,  686,  687;  Jour.  Chem.  Soc,  64,  A,  598.  J.  w.  r. 

FOODS. 

Vegetable  Origin,  but  Including  Honey. 

A. — Carbohydrates. 

1.  General. 

165.  Stone,  W.  E.,  April,  1893. — A  review  of  recent  investigations  upon  carbohydrates. 
The  author  presents  summaries  of  recent  discoveries  concerning  stachyose,  fucose,. 

agavose,  lupeose,  carbohydrate  synthesis,  the  pentoses,  dextrose,  levulose,  galac- 
tose, mannit  and  mannose,  dulcit,  rhamnose,  sucrose,  lactose,  isomaltose,  raffinose, 
perseit  and  starch;  the  phenomena  of  multirotation,  calorimetric  values,  and  analyt- 
ical relations,  the  more  important  of  which  are  noted  elsewhere. 

Agric.  Science,  7,  177-186.  w.  f. 

166.  Tollens,  B.  —  Experiments  on  carbohydrates. 

Landw.  Vers.-Stat.,  39,  401-3;  Ber.  chem.  Ges.,  26,  R,  497. 

167.  Schulze,  E.,  1894. —  The  quantitative  determination  of  carbohydrates  (Zur  quanta- 

then  Bestimmung  der  Kohl  enhydr  ate). 
Chem.  Ztg.,  1§,  527,528;  Chem.  Centralbl.,  1894,  i,  930,931.  ' 

168.  Fischer,  E.,  and  Jennings,  W.  L. — A  resorcin  test  for  carbohydrates. 

The  authors  state  that  resorcin  and  pyrogallol  unite  with  glucose  and  arabinose, 
and  other  sugars,  forming  glucosidal  compounds,  and  that  these  compounds  give 
sharp  color  reactions  with  certain  metallic  bases  in  alkaline  solution.  Thus  the 
reaction  may  be  made  a  general  test  for  carbohydrates.  To  2  cc.  of  a  dilute  aqueous 
6olutionof  the  substance  to  be  treated,  add  0.2  gram  of  resorcin  and  saturate  in  the 
cold  with  HC1  gas.  If  abundance  of  carbohydrates  is  probably  present,  let  stand 
one  hour,  if  only  traces,  twelve  hours,  at  ordinary  temperature.  Dilute  with  water, 
add  caustic  soda  in  excess,  and  Fehling's  in  proportion  to  the  carbohydrates  present. 
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The  re ddisli- violet  color  is  very  characteristic,  but  with  great  dilution  disappears 
after  some  time.     Insoluble  substances  are  first  rubbed  fine,  then  extracted  with 
water,  and  the  extract  tested.     Test  is  not  so  good  as  Molisch's  «-naphthol  test,  but 
valuable  in  confirmation. 
Ber.  chem.  Ges.,  27,  1355-1362;  Agric.  Science,  8,  199.  f. 

2.  Sugar  methods. — General. 

169.  Fresenius,  W.j  and  Dobrixer,  P. —Sugar  determinations  (Ueber  Zuclerbestim- 

mung). 

A  resume  of  the  principal  changes  and  improvements  in  the  methods  of  sugar 
analysis  during  the  past  three  or  four  years  is  presented  in  a  condensed  form,  aud 
the  relative  advantages  of  the  more  important  processes  are  discussed  at  some  length 

Ztschr.  anal.  Chem.,  706.  b.  b.  r. 

170.  Doxath,  E.,  1893. — Reaction  of  certain  sugars  with  borax  solutions  (Xotiz  iiber  die 

Reaction  einiger  Zuckerarten  gegen  Boraxlbsung). 
Chem.  Ztg.,   17,  1826. 

171.  Laves,    E.,  1893. — The  quantitative  and  qualitative  determination  of  sugars  with 

phenylhydrazin. 
Arch.  Pharm.,  231,  366-372;  Chem.  Centralbl.,  1893,  ii,  298. 

172.  ATethods  used  in  enforcing  the  German  sugar  tariff  (Zum  Zuckersteuergesetz). 

The  methods  are  described  in  detail.     Formulae  and  tables  are  given  for  calculation 
of  results. 
Ztschr.  angew.  Chem.,  1892,  404.  a.  l.  w. 

3.  Polarimetry. 

I.— General. 

173.  Fric.  J.,  October  15,  1892. — The  manipulation  of  polarization  apparatus  (Ueber 

die  Artder  Behandlung  der  Polarisationsapparate  mit  Riicksicht  aufihre  mechanische 
Einrichtung). 
A  detailed  description  is  given  of  the  chief  forms  of  polarisoopic  apparatus 
employed  in  sugar  work,  together  with  full  illustrations  by  means  of  numerous 
plates  and  with  directions  for  proper  testing  and  adjustment.  The  quartz  plate, 
accurately  tested  by  employment  of  a  polariscope  with  circular  scale,  is  considered 
the  most  reliable  standard  for  adjustment  of  instruments,  and  the  use  of  four  plates 
of  values  of  about  25°,  50°,  75c,  and  90c  to  100°  is  recommended. 

Bohm.  Ztschr.  Zuckerind.,  17,  7.  b.  b.  r. 

174.  Bechamp,  A. — The  unchangeability  of  cane  sugar   in    water  solution   at  ordinary 

temperatures   and   the  causes  of  the  apparently  spontaneous   inversion   under  the 
influence  of  light. 
Bull.  Soc.  Chini.,  9  [3],  21-27;  Ber.  chem.  Ges.,  26,  Kef.  542. 

H.— Specific  rotatory  powers  of  sugars. 

175.  Kaxoxxikoff,  J. — Specific  rotatory  powers  of  sugars. 

Observations  with  a  Landolt  instrument  indicate  that  when  in  a  mixture  of 
sugars  the  latter  have  the  same  sign  of  rotation,  the  rotatory  power  of  the  mixture 
is  an  exact  mean  of  that  of  the  component  substances.  When,  however,  the  signs 
are  opposite,  the  rotatory  power  of  a  mixture  of  the  sugars  is  a  multiple  of  the  mean 
of  the  rotatory  powers  of  the  components.  These  multiples  vary  with  the  sub- 
stances employed  and  with  their  number  in  the  mixture. 

Jour.  Euss.  Chem.  Soc,  6,  367-375;  Bull.  Soc.  China.  [3],  8,  689,690. 

W.   F. 
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176.  O'Sullivax,  1892. — Optical  activity  of  levulose. 

The  optical  activity  of  levulose,  as  determined  by  calculation  from  the  constants 
for  invert  sugar  and  dextrose,  is  announced  as  [orj— -106°  or  («)i  &= — 93.8;  these 
numbers  agree  fairly  well  with  those  of  Ost  [  (cr)d-  — 93.01]  andTollens  [(a)d  = — 92.5] 

Cheni.  News,  65,  165;  Agric.  Science,  7,  181.  W,  F.  s. 

177.  Schulze,  C,  and  Tollens,  B.—Multirotation. 

Authors  find  that  presence  of  0.1  per  cent  of  ammonia  in  the  aqueous  solution  of 
the  sugar  entirely  hinders  multirotation  of  dextrose,  galactose,  arabinose,  xylose, 
levulose,  lactose,  maltose,  rhamuose,  and  half- rotating  milk  sugar.  Stronger  ammonia 
may  diminish  rotation,  but  only  in  unimportant  degree.  Such  solutions  color  and 
decompose  on  standing. 

Ann.  Chem.,  871, 19-54 ;  Landw.  Vers. -Stat.,  40, 367-389 ;  Centralbl.  Agrik.  Cheru., 
22,270;  Exp.  Sta.  Eecord,  4,  386;  Ztschr.  Ver.  Riibenzucker-Ind.,  42,  717.     w.  f. 

178.  Tollexs,  B. — Cause  of  birotation  of  dextrose  (  Ueber  die  Ursache  der  Birotation  des 

Traubenzuckers). 
Ber.  chem.  Ges.,  26,  1799. 

III.—  MULTIROTATIOX. 

179.  Schxelle    and     Tollexs,    1891. — Multirotation    of     rhamuose    and    saccharin. 

(Ueber  die  Multirotation  der  Rhamnose  und  der  Saccharine). 
The  results  of  a  series  of  experiments  with  regard  to  the  polarization  of  rham- 
nose and  saccharin  under  different  conditions  are  given,  and  comparisons  are  made 
with  results  reported  by  other  authors.  The  results  with  rhamnose,  showing  a 
gradual  decrease  in  rotation  with  an  increase  in  temperature,  correspond  closely 
with  those  of  Rayinan  and  Kruis,  while  the  figures  for  saccharin  differ  quite  mate- 
rially from  those  obtained  by  other  investigators.     The  specific  rotary  power   of 

saccharin,  which  was  found  to  be,  at  first,  (a)  ^-  =  91.2°,  after  a  period  of  eleven  days 

had  decreased  to  88.7°.     An  increase  in  temperature  also  caused  a  decrease  in  the 
specific  rotary  power. 
Ztschr.  Ver.  Riibenzucker-Ind.,  42,  711.  b.  b.  r. 

IV.— IXFLUEN'CE  OF  PRECIPITANTS   UPON  LEAD  SUBACETATE. 

180.  Saillaxd,  C,  October,  1892. — The  influence  of  lead  subacetate  upon  polarization 

of  cane  juices  (Controle  chimiquc  en  sucrerie  de  canne). 

In  the  analysis  of  cane  juices  quite  considerable  differences  in  the  polarization 
are  noted  on  comparing  the  results  secured  by  employment  of  normal  lead  acetate 
with  those  obtained  by  the  use  of  lead  subacetate  as  a  clarifying  agent.  With  the 
employment  of  the  latter  the  results  are  invariably  higher,  owing  to  the  formation 
of  insoluble  lead  levulosate,  which  results  in  the  increase  of  the  dextrorotation 
of  the  solution.  The  author  gives  results  of  experiments  illustrating  these  differ- 
ences, and  also  figures  showing  the  large  discrepancies  which  can  be  occasioned 
thereby  in  sugarhouse  control. 

[Xote  by  abstractor. — Gill  and  others  called  attention  long  since  to  the  forma- 
tion of  the  lead  compound  with  levulose,  which  the  author  refers  to.] 

Bull.  Assoc.  Chim.  France,  10,  351.  b.  b.  r. 

181.  Courtoxxe,  H.,  December,  1892. — Subacetate  of  lead  (Definitions  diverses  du  sous- 

acetate  deplomb.  Preparation  nouvelle  du,  sous-acetate  de plomb). 
The  author  refers  to  the  different  processes  recommended  for  the  preparation  of 
lead  subacetate  solutions  by  various  authorities  andto  the  differences  in  composition 
of  the  solutions  thus  obtained.  A  series  of  tables  is  given  showing  the  proportions 
of  subacetate  of  lead  for  solutions  of  different  densities  and  also  the  amounts  of 
neutral  acetate,  lead  oxid,  and  acetic  acid;  in  addition  there  are  tables  showing 

555G— So.  43 17 
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the  densities  of  neutral  acetate  solutions,  with  percentages  of  acetic  acid  and  also 
of  lead  oxid  corresponding  to  those  given  in  the  subacetate  tables.  The  author 
proposes  the  employment  for  sugar  work  of  an  easily  prepared  basic  acetate  solution 
which  has  been  practically  tested  for  a  long  period  of  time  and  has  been  found  to 
give  satisfactory  results. 

In  the  preparation  of  this  solution  the  neutral  acetate  is  dissolved  in  water  and 
ammonia  is  added  in  such  a  proportion  as  will  yield,  by  combining  with  a  portion  of 
the  acetic  acid,  a  basic  lead  acetate  of  the  proper  strength.  The  proportions  of  the 
substances  employed  are: 

Grams. 

Neutral  crystallized  lead  acetate 350 

Distilled  water 825 

Ammonia  (22°) 55 

The  ammonium  acetate  formed  is  without  influence  upon  the  results. 
The  author  gives,  in  conclusion,  a  table  showing  the  densities  of  solutions  of  this 
character,  corresponding  to  varying  proportions  of  subacetate. 
Bull.  Assoc.  Chim.  France,  10,  457.  b.  b.  r. 

V.— Influence  of  precipitants  upon  alkaline  nitrates. 

182.  Gravier,  E.,  October,  1892. — Influence  of  alkaline  nitrates  upon  the  polarization 

of  sugar  solutions  (Influence  des  nitrates  alcalins  sur  la  polarisation  des  liquides 
sucres.) 

The  author  gives  the  result  of  a  number  of  tests  with  regard  to  the  influence  of 
potassium  and  sodium  nitrates  upon  the  polarization  of  sugar  solutions.  The 
nitrates  were  added  to  the  solutions  in  the  proportions  of  from  12.5  to  50  per  cent  of 
the  sugar  present,  the  polariscopic  tests  being  made  both  upon  aqueous  and  alcoholic 
solutions,  and  both  with  and  without  addition  of  lead  subacetate. 

In  aqueous  solutions,  the  presence  of  the  nitrates  exerted  a  practically  inappreci- 
able influence  upon  the  polariscopic  tests,  both  in  presence  and  absence  of  lead  sub- 
acetate. The  influence  was  also  imperceptible  in  alcoholic  solutions,  in  absence  of 
lead  subacetate,  but  with  addition  of  the  subacetate  solution  and  with  50  per  cent 
of  the  nitrates  a  considerably  lower  polarization  was  noted.  The  author  thinks  it 
advisable,  in  consequence,  to  employ  alcohol  as  little  as  possible  as  a  solvent  in 
sugar  work.  - 

Bull.  Assoc.  Chim.  France,  10,  351.  b.  b.  r. 

VI.— Effect  of  temperature. 

183.  Gravier,  E. — Influence  of  the  temperature  upon  the  polarization  of  sugar  solutions. 
The  author  refers  to  the  experiments  of  other  investigators,  notably  Wartze,  with 

reference  to  the  influence  of  the  temperature  upon  the  polarization  of  sugar  solutions, 
and  urges  as  an  objection  to  the  conclusions  of  Wartze,  that  due  correction  for  expan- 
sion and  contraction  has  not  been  mado.  A  series  of  experiments  were  conducted 
by  the  author  in  which  the  gaugiugs  of  the  solutions  were  made  at  both  16°  and 
32°  C,  and  each  individual  solution  was  also  examined  polariscopically  at  both  of 
the  above  temperatures. 

Instead  of  a  variation  of  0.1°  of  the  polariscopic  scale  for  each  2°  C,  as  given  by 
Wartze,  it  is  claimed  that  the  decrease  should  be  only  0.1°  for  each  4°  increase  in 
temperature. 

Bull.  Assoc.  Chim.  France,  1 1,  2.  B.  B.  R. 

184.  Josse,  A. — Influence  of  temperature  upon  the  rotation  of  cane  sugar. 

Referring  to  the  results  reported  by  Gravier  with  reference  to  the  influence  of 
temperature  upon  the  polarization  of  sugar  solutions,  the  author  reviews  the  results 
of  Berthelot,  Dubrunfaut,  and  others  and  also  gives   results  recently  secured  by 
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himself.  He  concludes  that,  for  a  difference  in  temperature  of  as  much  as  25°  C, 
the  variation  in  rotary  power  of  a  normal  sugar  solution  is  so  small  as  to  be  prac- 
tically inappreciable. 

Bull.  Assoc.  Chim.  France,  11,  260.  b.  b.  k. 

4.   Glucoses. 

I.— Gravimetric  estimation. 

185.  Nihoul,  E.,   April,  1893. — The  gravimetric  estimation  of  reducing  sugars  (Ueber 

die gewichtsanalytischen  Methoden  zur  Bestimmung  reducirender  Zucher). 

The  method  of  Allihn,  in  which  the  precipitated  copper  suboxid  is  brought 
upon  a  weighed  asbestos  filter,  dried,  and  reduced  in  a  current  of  hydrogen,  is  a 
much  more  tedious  and  complicated  process  than  a  simple  ignition  of  the  precipi- 
tate on  filter  paper.  The  mode  of  procedure  recommended  by  Holdefleiss  provides 
for  the  ignition  of  the  precipitate  after  oxidation  with  nitric  acid  and  weighing  as 
cupric  oxid.  Soxhlet  has  urged  the  objection  against  this  process  that  a  partly 
volatile  basic  copper  nitrate  is  formed  and  also  that  a  small  quantity  of  copper 
remained  absorbed  in  the  filter  paper  even  after  repeated  washing.  The  expert 
ments  made  by  the  author  to  test  the  validity  of  the  first  objection  showed  that 
with  careful  and  gradual  heating  no  appreciable  loss  occurred,  while  any  error 
arising  from  the  second  source  of  objection  could  be  corrected  by  the  employment 
of  double  filters.  The  filters  used  were  of  the  same  size  and  weight,  and  by  placing 
one  within  the  other  it  was  assumed  that  the  same  amount  of  copper  solution  would 
be  absorbed  by  each.  The  ash  of  the  outer  filter  is  subtracted  from  the  weight 
secured  by  the  ignition  of  the  inner  filter  and  contents  after  treatment  with  nitric 
acid.  As  the  copper  suboxid  sometimes  passes  through  the  first  filter,  it  may  be 
found  advantageous  to  employ  two  sets  of  double  filters,  igniting  the  first  two  along 
with  the  precipitate,  and  the  second  pair  of  filters,  after  being  burned  to  ash,  furnish 
a  weight  which  is  to  be  subtracted  as  before. 

A  simpler  process  is  to  employ  dried  filters  of  the  same  weight,  the  weight  of  the 
obtained  cuprous  oxid  being  ascertained  by  difference  in  weight  of  the  outer  filter 
and  the  inner  filter  and  contents.  This  process  yields  exact  results,  since  no  oxida- 
tion of  cuprous  oxid  has  been  found  to  take  place,  even  after  heating  for  two  days 
at  75°  to  100°  C. 

The  author  found,  however,  that  a  small  proportion  of  organic  matter  is  retained 
along  with  the  precipitate,  the  amount  so  retained  being  equal  to  about  0.3  to  0.4  per 
cent  of  the  weight  of  the  precipitate.  By  making  a  correction  for  this,  satisfactory 
results  can  be  secured. 

Chem.  Ztg.  17,  500;  Chem.  Centralbl.,  1893,   i,  96;  Jour.  Chem.  Soc,  64,  A,  601. 

B.    B.    R. 

186.  Grunhut,  L.,  1894. — The  gravimetric  methods  for  determining  reducing  sugars  with 

alkaline  copper  solutions  (  Ueber  die  gewichtsanalytischen  Methoden  zur   Bestim- 
mung reducirender  Zucher  durch  alhalische  Kupferlbsungen) . 
Chem.  Ztg.,  16,  447,  448;  Chem.  Centralbl.,  1894,  i,  878. 

187.  Eoss,  B.  B.,  February,  1893. — Gravimetric  estimation  of  invert  sugar. 

The  process  described  is  a  modification  of  the  method  of  Formanek  and  is  essen- 
tially that  described  in  the  Provisional  methods  for  sugar  analysis  for  1892-'93.  The 
electrolytic  separation  of  the  copper  is  effected  in  the  beaker  in  which  the  precipi- 
tation is  made,  the  asbestos  filter  and  cuprous  oxid  being  placed  in  the  beaker  with- 
out any  attempt  having  been  made  to  dissolve  the  latter.  The  anode  employed  is  a 
flat  platinum  spiral  which  rests  on  the  bottom  of  the  beaker  immediately  underneath 
the  asbestos,  while  a  platinum  cylinder  receives  the  deposit  of  copper.  The  elec- 
trolysis is  effected  in  a  4  per  cent  nitric  acid  solution,  the  cuprous  oxid  coming 
into  solution  continuously  during  the  operation. 

Jour.  anal.  Chem.,  7,  83. 


260 

188.  Ehrmaxn,  L.,  January,  1893. — The  gravimetric  estimation  of  invert  sugar  (Dosage 

gravimetrique  du  sucre  interverti). 

The  gravimetric  estimation  of  invert  sugar  can  be  readily  accomplished  by  means 
of  the  reduction  of  the  double  chlorid  of  potassium  or  sodium  and  platinum  by  the 
cuprous  oxid  precipitated  from  Fehling's  solution.  The  precipitated  oxid,  after 
being  brought  upon  a  filter  and  well  washed,  is  treated  with  a  few  drops  of  a  concen- 
trated solution  of  sodium  platinic  or  potassium  platinic  chlorid,  and  the  reduction 
takes  place  at  once  on  the  filter.  The  proportion  of  invert  sugar  is  calculated  from 
the  weight  of  the  ignited  platinum,  and  it  is  claimed  that  the  results  are  more  exact 
than  by  weighing  the  reduced  copper,  by  reason  of  the  considerably  greater  weight 
of  platinum  secured. 

Bull.  Assoc.  Chim.  France,  10,  536.  b.  b.  r. 

189.  Strieger. — Determination  of  invert  sugar  by  Soldainrs  reagent  (Dosage  du  sucre 

interverti  avec  le  reactif  de  Solda'ini). 

The  author  makes  the  following  modifications:  Instead  of  weighing  out  297 
grams,  only  150  grams  of  KHCO:5  are  weighed  out  and  101.4  grams  uf  K2C03.  Dissolve 
in  water  at  50°  C.  make  up  to  600  cc. ;  add  6.928  grams  of  copper  sulphate  in  100  cc. ; 
add  the  alkaline  fluid  and  make  up  to  a  liter.  To  remove  lime,  which  must  be  done 
to  insure  success,  the  author  replaces  sodium  carbonate,  which  influences  the  result, 
by  a  mixture  of  bicarbonate  and  oxalate  of  sodium.  He  proceeds  as  follows:  Dis- 
solve 20  grams  of  the  substance  to  be  analyzed  in  about  140  cc.  of  water ;  add,  accord- 
ing to  the  nature  of  the  material,  10  to  30  cc.  of  the  sodic  solution,  bring  to  a  boil, 
cool,  and  make  up  to  200  cc.  Shake  with  1  to  4  grams  of  animal  black;  shake, 
filter,  add  5  cc.  of  this  boiling  solution  to  100  cc.  of  the  reagent,  and  proceed  as  usual. 

Rev.  internat.  falsificat.,  7,  46,  47.  f. 

190.  Baumann,  J.,   1892. — A  new  constant  for  the  determination  of   invert  sugar  by 

HerzfeUVs    method    (Beitrag    zar    Invertzuckerbestimmung    mittels    Fehling'scher 

Lbsung). 

It  is  not  always  possible  to  use  10  grams  of  material,  nor  is  it  correct  to  multiply 

by  2  the  figures  obtained  from  the  use  of  5  grams.     A  new  table  has  been  made  out, 

therefore,  using  the  following  formula,  in  which  x=  copper  obtained.     Invert  sugar 

=0.3164 +  0.010054x+0.000003021^. 

Ztschr.  Ver.  Riibenzucker-Ind.,  (1892)  42,  824;  Agric.  Science,  7,  185. 

w.  e.  s. 

II.— Volumetric  estimation. 

191.  Gerrard,  A.  W. — New  method  for  the  estimation  of  grape  sugar. 

The  author  uses  three  solutions:  (1)  Copper  sulphate,  69.3  grams  in  500  cc. ;  (2) 
Rochelle  salt,  cryst.,  175  grams,  and  sodium  hydroxid,  76.56  grams  in  500  cc. ;  (3) 
potassium  cyanid,  33  grams  to  500  cc.  Five  cubic  centimeters  of  each  are  added  to 
50  cc.  of  water,  brought  to  a  boil,  and  the  grape  sugar  added  until  the  blue  color  is 
discharged.  The  glucose  value  is  approximately  half  that  of  ordinary  Fehling's 
solution. 

Pharm.  J.  Trans.  (3),  52,  208-210;  Pharm.  Rundschau;  Jour.  Chem.  Soc,  64,  ii, 
248,  249;  Chem.  Centralbl.,  1893,  i,  445.  J.  w.  F. 

192.  Samelson,  May  1, 1894. — The  volumetric  estimation  of  sugar  (  Ueber  die  Maassan- 

alytische  Zuckerbestimmungsmethode). 

The  author  holds  that  Volumetric  methods  for  the  estimation  of  sugar  may  be  just 
as  accurate  as  Gravimetric  methods,  when  properly  conducted.  He  states  that  it  is 
only  necessary  that  the  work  be  carefully  done,  and  calls  especial  attention  to  the 
necessity  of  determining  accurately  the  strength  of  the  copper  sulphate  solution. 

Ztschr.  angew.  Chem.,  1894,  267;  Chem.  Centralbl.,  1894,  i,  1102.  w.  D.  b. 
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193.  Borntrager,  A. — Control  tests  of  Fehling's  solution. 

For  the  preparation  of  an  invert-sugar  solution  to  use  in  determining  the  titre  of 
Fehling's  solution,  the  author  recommends  that  the  inversion  be  effected  in  the  cold. 
Nineteen  grams  of  sucrose  are  dissolved  in  water;  10  cc.  of  hydrochloric  acid  of 
1.188  sp.  gr.  are  then  added  and  the  solution  made  up  to  100  cc.  The  solution  is 
allowed  to  stand  over  night,  and  25  cc.  are  then  measured  out,  neutralized  with 
alkali,  and  the  liquid  made  up  to  a  volume  of  1,000  cc.  The  solution,  thus  prepared, 
contains  0.5  gram  sucrose  per  100  cc.  of  liquid.  The  sucrose  used  in  the  preparation 
of  the  invert  sugar  is  prepared  by  purifying  refined  sugar  by  treatment  with  alcohol. 

Bull.  Assoc.  Chim.  France,  11,564;  Ztschr.  angew.  Chem.,1893,  600;  Ber.  chem. 
Ges.,  26,  R,  1020,  1021;  Vjschr.  Chem.  Nahr.,  8,  237.  b.  b.  r. 

III.— Saccharimetric  coefficient. 

194.  Grimbert,  L.,  1892. — A  new  saccharimetric  coefficient  for  dextrose. 

With  regard  to  the  saccharimetric  coefficient  for  glucose,  the  suggestion  is  made 
of  a  new  constant,  by  which  each  degree  of  the  saccharimeter  should  represent  not 
3.20  grams  of  anhydrous  dextrose  per  liter,  as  now,  siuce  this  is  based  on  the  specific 
rotation  of  dextrose  calculated  to  the  anhydrous  material;  for  2.06  grams  of  water- 
free  dextrose  per  liter  is  said  to  give  a  rotation  of  1°,  and  therefore  to  be  the  true 
saccharimetric  constant. 

Jour,  prakt.  Chem.  (5),  26,253;  Jour,  pharm.  chim.,  1892,  Sept. ;  Agri.  Science,  V, 
184;  Bull.  Assoc.  Chim.  (3),  10,  598.  w.  e.  l. 

195.  Sidersky,  D.,  March,  1893. — The  value  of  the  saccharimetric  coefficient  of  dextrose 

(Sur  la  valeur  da  coefficient  saccharimetriqne  du  glucose). 

Referring  to  the  article  of  Grinibert  with  regard  to  the  value  of  the  saccharimet- 
ric coefficient  of  dextrose,  the  author  states  that  the  figure  calculated  by  him  from 
the  specific  rotary  power  given  by  Tollens,  Landolt,  and  others  is  2.032  grams  per  liter 
for  each  division  of  the  saccharimeter  scale.  The  ratio  of  the  rotary  power  of  dex- 
trose to  that  of  sucrose  calculated  from  the  same  data  is  79.1:100  for  a  5  per  cent, 
while  the  saccharimetric  coefficient  is  given  as  20.48,  or  equal  to  2.048  grams  per  liter. 
The  author  disclaims  any  knowledge  of  the  origin  of  the  ratio  of  73:100. 

Bull.  Assoc.  Chim.  France,  10,  658.  b.  b.  r. 

IV.— Effect  of  alkalis  and  barium  upon. 

196.  Beaudet,   L.,   January,  1893. — The  effect  of  alkalis  upon  dextrose  and  levulose 

(Des  transformations  du  glucose  et  de  la  levulose  en  presence  des  alcalis). 

The  results  of  a  number  of  experiments  with  regard  to  the  influence  of  alkalis 
and  alkaline  earths  upon  dextrose  and  levulose  are  reported,  baryta,  lime,  and  sodium 
carbonate  being  employed  in  making  the  tests.  The  author  concludes  that  glucose 
(dextrose)  and  levulose  are  not  precipitated  by  baryta  in  either  hot  or  cold  solutions. 

The  experiments  reported  show,  it  is  claimed,  that  dextrose  and  levulose  are 
destroyed  by  baryta,  lime,  and  sodium  carbonate  under  the  influence  of  heat,  the 
duration  of  the  heating  and  the  amount  of  alkali  employed  being  factors  in  the  effects 
produced. 

Bull.  Assoc.  Chim.  France,  10,  509.  b.  b.  r. 

197.  Beaufret,  January,  1893. — The  precipitation  of  reducing  sugars  by  baryta  (De 

la  precipitation  des  sucres  reductcurs  par  la  baryte). 

In  referring  to  the  articles  of  Beaudet  and  Vivien,  the  author  states  that  his  expe- 
rience has  shown  that  reducing  sugars  are  partially  destroyed  and  partially  precip- 
itated by  baryta. 

Bull.  Assoc.  Chim.  France,  10,  500.  b.  b.  r. 
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198.  Courtonne,  H.,  February,  1893.—  The  action  of  baryta  upon  dextrose  and  levulose 

(Action  de  la  baryte  sur  1e  glucose  et  sur  le  levulose). 

In  referring  to  the  results  reported  by  Beaudet  and  Beaufret,  the  author  states 
that,  in  experiments  made  by  him,  a  solution  of  17  grams  of  invert  sugar  in  100  cc. 
water,  in  the  presence  of  an  equivalent  of  barium  or  strontium  hydrate,  at  about  70° 
gave  an  abundant  precipitate,  which,  however,  disappeared  in  a  very  short  time. 
This  solution  exercised  no  reducing  influence  on  a  cupric  solution,  nor  did  carbon, 
dioxid  give  a  precipitate  with  it.  This  indicates  the  complete  destruction  of  invert 
sugar  under  these  conditions. 

Bull.  Assoc.  Chim.  France,  10,  564.  b.  b.  r. 

5.  Cane  sugar. 
I.— Solubility. 

199.  Herzfeld,  A.,   May  25,    1892. — Solubility  of  sugars  ( Ueber   das   Ergebniss  der 

Versuclie  betr.  Loslichkeit  des  Zuckers). 

The  author  gives  the  conclusions  drawn  from  the  results  of  numerous  experiments 
with  regard  to  the  solubility  of  sugars  in  pure  water  and  also  in  water  containing 
both  organic  and  inorganic  salts  in  solution.  The  results  and  conclusions  differ 
materially  from  those  of  Marschall.  It  is  found  in  general  that  the  proportion  of 
sugar  capable  of  being  held  in  solution  in  impure  sugar  solutions  is  less  than  in  pure 
water. 

Ztschr.  Ver.  Riibenzucker-Ind.,  42,  562.  b.  b.  r. 

200.  Herzfeld,  A.,  1892. — The  solubility  of  sugar  (Ueber  das  fernere  Ergebniss  der 

Versuclie  betr.  die  LoslichJceit  des  Zuckers). 

The  author  gives  further  and  more  detailed  results  of  experiments  upon  the  solu- 
bility of  sugar,  both  in  pure  water  and  in  water  containing  salts  in  solution.  A 
table  is  also  given,  showing  proportions  of  sugar  soluble  in  water  at  temperatures 
from  0°  to  100°  C,  and  also  the  specific  gravities  and  degrees  Brix,  both  at  the  tem- 
perature at  which  the  solution  was  effected,  and  also  at  17.5°  C,  the  normal  tem- 
perature for  sugar  work. 

Ztschr.  Ver.  Riibenzucker-Ind.,  42,  763.  b.  b.  r. 

II.— Boiling  point  of  solution. 

201.  Claassen,  H. — Boiling  points  of  sugar  solutions. 

A  table  is  presented  which  gives  the  boiling  points  of  pure  sugar  solutions 
under  the  normal  pressure,  the  densities  of  the  solutions  ranging  from  10°  to  85° 
Brix.     The  figures  agree  closely  with  those  secured  by  Flourens. 

Ztschr.  Ver.  Riibenzucker-Ind.,  1893,  267;  Bull.  Assoc.  Chim.  France,  II,  45. 

B.    B.    R. 

III.— Congelation  point  of  solutions. 

202.  Tratjbe. — Point  of  congelation  of  sugar  solutions  (Point  de  congelation  des  solu- 

tions sucrees). 

The  points  of  congelation  of  sugar  solutions  for  varying  degrees  of  concentration 
are  given  by  the  author.  The  temperatures  at  which  congelation  takes  place  vary 
from  3.3°  C.  for  50.418  grams  of  sugar  per  100  of  water,  to  0.04°  C.  for  0.372  gram  of 
sugar  per  100  grams  of  water. 

Jahresber.  Stammer,  1892,  84;  Bull.  Assoc.  Chim.  France,  lO,  385. 

IV.—  a-NAPHTHOL  TEST  FOR  CANE  SUGAR. 

203.  Rapp,  G.,  and  Besemfelder,  F. — The  detection  of  sugar  by  means  of  a-naph- 

thol. 
In  testing  for  sugar  by  means  of  this  reagent  the  authors  employ  a  test  tube  of 
special  construction,  provided  with  a  small  tube  passing  through  the  side  of  the 
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test  tube  proper  and  reaching  nearly  to  the  bottom  of  the  latter.  In  addition  a 
small  funnel  is  fastened  in  the  neck  of  the  test  tube,  and  in  this  2  or  3  drops  of  a 
20  per  cent  alcoholic  solution  of  a-  naphthol  are  placed.  The  liquid  to  be  examined 
is  next  poured  in  until  the  tube  is  about  one-fourth  full.  Sulphuric  acid  is  now  run 
in  through  the  small  tube  previously  referred  to,  and  if  sugar  is  present  a  violet 
zone  is  observed  at  the  line  of  contact  of  the  two  liquids,  which  spreads  by  diffu- 
sion. One  part  of  sugar  per  10,000,000  yields  a  pale  lilac  coloration,  while  with 
more  than  0.2  per  cent  sugar  present  the  liquid  blackens  at  once. 
D.  Zuckeriud.,  1892,  538;  Jour.  Soc.  Chem.  Ind.,  12,  183.  b.  b.  r. 

V.— Fermentation  products. 

204.  O'Sullivan,  J. — The  action  of  yeast  on  cane  sugar. 

A  series  of  experiments  are  described  which  show  that  the  whole  or  a  large  pro- 
portion of  cane  sugar  in  solution  may  be  inverted  by  yeast,  while  either  very  little, 
or  none  whatever,  is  fermented.  Tests  with  regard  to  the  partial  fermentation  of  cane 
sugar  show  that  in  the  first  stages  dextrose  is  fermented  in  larger  proportions  than 
levulose.  The  concentration  does  not  influence  the  amount  of  sugar  inverted  in  a 
given  time  with  the  same  quantity  of  yeast. 

Tr.  Inst.  Brewing,  6,  67;  Jour.  Soc.  Chem.  Ind.,  12,  282.  b.  b.  r. 

205.  O'Sullivan,  J.,  1892. — The  hydrolytic  functions  of  yeast. 

The  author  proposes  to  show  :  (1)  "That  healthy  yeast  yields  none  of  its  invertase 
or  hydrolytic  power  to  water  in  which  it  is  washed;  (2)  that  when  healthy  yeasfc  is 
placed  in  contact  with  a  cane-sugar  solution,  the  hydrolysis  that  takes  place  is  solely 
an  action  '  under  the  immediate  influence  of  the  plasma  of  the  cell,'  and  that  no 
invertase  leaves  the  yeast  cell  during  the  time  that  the  hydrolysis  is  being  effected." 

Healthy  brewer's  yeast  was  prepared  by  washing  well  with  distilled  water  and 
filtering  through  linen.  Some  difficulty  was  experienced  in  filtering  off  the  yeast 
cells  so  that  the  solution  could  be  tested  for  hydrolytic  power.  The  pulp  of  Swedish 
filter  paper  was  found  to  be  effectual  in  catching  up  the  yeast  cells,  while  it  had  no 
influence  upon  the  hydrolytic  action  of  invertase.  By  treating  cane-sugar  solutions 
of  different  strengths  with  various  amounts  of  the  healthy  yeast  as  prepared  above, 
and  of  the  washings  of  the  yeast,  it  was  found  that  while  the  solutions  treated  with 
yeast  changed  in  their  opticities,  those  treated  with  the  washings  of  the  yeast  did 
not,  even  after  standing  forty-eight  hours.  The  latter  solutions  were  subsequently 
inoculated  with  a  small  amount  of  invertase  solution,  and  after  twenty-four  hours 
the  opticities  of  the  solutions  were  uniformly  affected,  showing  that  they  were 
capable  of  being  inverted  if  only  a  trace  of  invertase  was  present. 

A  number  of  experiments  with  cane  sugar  in  which,  after  treating  with  yeast  for 
a  short  time,  the  yeast  was  removed  from  a  portion  of  the  solution  and  the  opticities 
of  each  immediately  tested,  then  set  aside  for  some  time  and  again  tested,  showed 
that  no  inversion  was  effected  after  the  removal  of  the  yeast  ceils  from  the  solution, 
while  the  other  portion  continued  to  change  its  opticity.  In  addition  to  the  above, 
the  number  of  yeast  cells  were  counted  in  a  number  of  the  experiments,  and  at  vari- 
ous stages,  and  the  author  arrives  at  the  conclusion  that — 

"The  hydrolytic  action  of  yeast  on  cane  sugar  takes  place  without  increase  of 
yeast,  and  there  is  no  alcohol  formed. 

"The  hydrolysis  of  cane  sugar  under  the  influence  of  yeast  is  a  case  of  zymic 
hydrolysis,"  as  well  as  those  stated  above. 

Jour.  Chem.  Soc,  61,  593-605,  926-943.  J.  w.  F. 

VI.— Estimation  of  sucrose,  dextrose,  and  levulose. 

206.  Wiechmann,  F.  G.,  1892. — Determination  of  sucrose,  dextrose,  and  levulose  mix- 

ture. 
A  solution  is  carefully  prepared  and  its  density  and  rotatory  power  determined; 
in  a  weighed  portion  the  amount  of  reducing  sugar  is  gravimetrically  determined 
with  Fehling's  solution;  another  weighed  portion  is  inverted  and  the  total  reducing 
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sugar  in  it  is  determined.     From  algebraic  formulae  the  amount  of  the  several  sugars 
can  then  he  determined.     See  original  for  details. 

School  of  Mines  Quarterly,.  13,  No.  3;  Cliem.  News,  66,  237-239.  249-251;  Agric. 
Science,  7,  185;  Jour.  Chem.  Soc.  64,  ii,  99.  w.  e.  s. 

VII.— Estimation  of  raffinose. 

207.  Lintxer  and  Dull.  1892.— Raffinose  determination. 

Eaffinose  does  not  occur  in  the  sugar  beet,  and  so  does  not  interfere  with  sucrose 
determination  there.  The  only  reliable  method  for  the  determination  of  raffinose  in 
sugar  products  is  that  of  Clerget  as  modified  by  Herzfeld. 

Ztschr.  ges.  Brauwesen,  15,  145;  Agric.  Science,  7,  183.  w.  e.  s. 

Till.— Estimation  of  sucrose  and  raffinose. 

208.  Mehay,  1892. — Determination  of  sucrose  and  raffinose  in  mixture. 

The  author  proposes  the  following  formula?  for  this  purpose :  S  =  Ki  A  -f-  K;B,  and 
E=K3A — K4Brin  which  A  and  B  are  the  direct  and  indirect  polarizations  of  normal 
weights  and  Kh  K2,  K3,  and  K4  are  temperature  coefficients. 

Sucr.  indig. ;  Chem.  Centralbl.,  1892,  1,  508;  Agric.  Science,  7,  185. 

209.  Weisberg,  J.,  November,  1892. — Sucrate  and  raffinosate  of  lead  (Saccharosate  et 

raffi n o s a te  de  plomb). 

The  trisaccharosate  of  lead  formed  on  the  addition  of  ammoniacal  lead  sub- 
acetate  to  an  aqueous  sugar  solution,  is  insoluble  in  water  and  in  alcohol,  but  sol- 
uble in  sugar  solutions.  Upon  this  property  Lopez  has  proposed  to  base  a  method 
for  the  separation  of  sucrose  from  raffinose.  The  experience  of  the  author  is  that 
raffinose  precipitated  by  an  excess  of  ammoniacal  lead  subacetate  in  an  aqueous 
raffinose  solution  is  also  soluble  m  aqueous  sugar  solutions. 

Bull.  Assoc.  Chim.  France,  10,  434.  b.  b.  r. 

6.  Spteeial  sugar  products. 
I.— Estimation  of  juice  and  solids  in  raw  products. 

210.  Vivien,  A.,    May,   1893.  —  Determination  of   the    amount    of  juice   in    the   beet 

{Determination  de  la  quantite'  de  jus  dans  la  better  are). 

The  results  of  the  determination  of  the  amount  of  juice  in  the  beet  by  the  differ- 
ent processes  in  general  use  are  reported,  and  the  relative  merits  of  the  several 
methods  are  compared.  The  processes  commonly  employed  are:  (1)  The  direct 
determination  of  the  sugar  in  the  beet  and  also  the  sugar  in  the  juice;  (2)  the 
determination  of  water  both  in  the  beet  and  in  the  juice;  (3)  washing  thoroughly 
with  water  the  beet  pulp,  and  weighing  the  residue  after  drying. 

The  first  method  is  inexact  and  its  use  inadvisable  on  account  of  the  fact  that  the 
sugar  content  of  the  juice  obtained  by  expression  and  that  by  extraction  are  not 
the  same,  while  the  second  process  is  quite  tedious  and  little  employed.  The  last- 
mentioned  method  gives  more  exact  results  than  either  of  the  others  and  is  more 
generally  followed.  The  author  in  executing  this  process  washes  the  beet  pulp  by 
decantation  with  water  of  gradually  increasing  temperature  until  80J  C.  is  reached, 
the  insoluble  residue  being  finally  brought  upon  a  tared  filter.  A  table  based  upon 
the  results  of  numerous  determinations  of  this  character  is  given,  the  proportions 
of  juice  in  the  beet  corresponding  to  different  densities  being  shown. 

Bull.  Assoc.  Chim.  France,  10,  833.  b.  b.  r. 

211.  Giesbers,  M.  E..  March,  1893. — Determination   of  the  amount  of  juice  in  sugar 

cane, 
In  estimating  the  proportion  of  juice  in  cane  the  author  proposes  to  determine  the 
amount  of  water,  both  in  the  caue  and  in  the  juice,  and  then  to  calculate  the  juice 

content  by  the  following  formula  :  —  X  100  =  per  cent  of  juice:  in  this  formula  TV 
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is  the  per  cent  of  water  contained  in  the  cane  and  TV*  the  amount  in  the  juice.  In 
determining  the  water  content  of  the  cane,  the  finely  divided  sample  was  dried  at 
not  exceeding  100°,  while  the  water  percentage  was  likewise  determined  in  the 
juice  expressed  from  portions  of  the  cane  taken  from  the  same  parts  of  the  stalk 
from  which  samples  had  been  taken  for  the  former  estimation.  By  this  process  a 
juice  content  of  88.03  per  cent  was  secured  for  one  sample,  as  against  88.08  per  cent 
obtained  by  washing  out  soluble  matters  from  the  cane  with  hot  water,  drying  the 
residue,  and  subtracting  its  weight  from  100. 

La.  Planter,  10,  157.  b.  b.  r. 

212.  Pellet,  H.,  June,  1893. — Determination  of  amount  of  marc  and  juice  in  beets 

[Determination  de  la  quantite  de  jus  contenu  dans  la  betterave). 

Reference  is  made  to  the  yjrocess  recommended  by  Vivien,  in  which  water  at  80° 
C.  is  employed  in  washing  the  beet  pulp  in  order  to  extract  soluble  matters.  The 
author  claims  that  water  of  this  temperature  dissolves  out  the  pectic  matters  in 
greater  or  less  proportions,  the  results  varying  with  the  duration  of  the  washing 
and  the  amount  of  water  employed.  The  employment  of  the  cold  aqueous  process 
is  recommended,  therefore,  for  the  determination  of  marc,  the  pulp  used  being, 
preferably,  in  a  very  finely  divided  condition. 

Bull.  Assoc.  Chim.  France,  lO,  918.  b.  b.  r. 

1 L— Methods  of  extraction  for  analysis. 

213.  Pellet  H.,  January,  1893. — Beet  analysis  by  the  aqueous  method  (L'analyse  de  la 

betterave  par  la  methode  aqueuse). 

The  author,  in  referring  to  the  modification  of  the  aqueous  method  proposed  by 
Lewenberg,  states  that  the  process  is  made  more  tedious  and  complicated  by  the 
measurement  of  the  water  and  lead  subacetate  from  burettes,  as  is  required  by  this 
modification.  The  amount  of  lead  acetate  (3cc.)  employed  is,  moreover,  too  small 
in  many  cases.  Instead  of  adopting  23.2  cc.  as  the  volume  occupied  by  the  normal 
weight  of  pulp,  the  author  employs  the  weight  of  25.87  grams  of  pulp  in  order  to 
make  compensation  for  the  volume  occupied  by  the  marc, the  total  volume  being  made 
up  to  200  cc.  and  the  solution  polarized  in  a  100  mm.  tube.  The  unsatisfactory  results 
reported  from  the  use  of  the  cold  aqueous  method  are  due  to  failure  to  comply  strictly 
with  the  proper  directions  for  its  execution.  By  adherence  to  the  proper  precautions 
no  trouble  from  foaming  has  been  experienced. 

Bull.  Assoc.  Chim.  France,  10,  519.  B.  b.  r. 

214.  Dupoxt,  F. — Official  analysis  of  beets  in  Belgium. 

The  alcoholic  extraction  process  is  recommended  as  being  the  most  accurate  and 
satisfactory  method  for  sucrose  determinations  in  the  beet,  viewed  from  a  scientific 
standpoint.  The  alcoholic  digestion  process,  although  inferior  to  the  above  process 
as  regards  its  scientific  value,  is  considered  as  sufficiently  exact  for  ordinary  work 
and  at  the  same  time  easy  of  execution.  The  hot  aqueous  digestion  method,  though 
not  equal  in  scientific  importance  to  the  alcoholic  extraction  process,  is  easily  car- 
ried out  and  when  executed  under  proper  precautions  gives  results  sufficiently  exact 
for  all  practical  purposes.  The  cold  aqueous  digestion  process,  when  all  necessary 
conditions  are  complied  with,  gives  entirely  trustworthy  results,  but  in  actual  prac- 
tice it  is  difficult  to  so  carry  out  all  the  essential  details  as  to  insure  absolute  accu- 
racy. 

Bull.  Assoc.  Chim.,  11,317.  B.  B.  R. 

215.  Pellet,  H.,  June,  1893. — The  aqueous  method  applied  to  cane  analysis  (Dosage 

direct  du  sucre  dans  la  cauue). 
The  finely  cut  material  is  brought  into  a  flask,  water  is  added,  then  5  or  G  cc.  lead 
subacetate  solution,  and  the  whole  heated  for  half  an  hour  on  a  boiling  water  bath. 
After  cooling,  the  liquid  is  diluted  to  a  definite  volume,  shaken,  filtered  and  polar- 
ized in  a  400  mm.  tube.  To  compensate  for  the  volume  occupied  by  the  marc  (or 
fiber  \  instead  of  diluting  to  200  cc,  the  volume  should  be  made  up  to  201.6  or  202.6 
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cc,  according  to  the  normal  weight  employed.  If  a  200  cc.  flask  is  employed,  proper 
correction  can  be  made  by  weighing  16.07  grams  or  25.71  grams  of  the  sample,  instead 
of  the  regular  normal  weight. 

Bull.  Assoc.  Chini.,  France.  10,  921.  b.  b.  it. 

216.  Massox. — Pellet's  cold  aqueous  digestion  process  (Bubenanalyse  (lurch  Pellet's  kalte 
irdssrige  Digestion). 

It  is  noted  that  this  method  requires  careful  working  by  practiced  chemists,  and, 
very  often,  control  by  the  alcoholic  digestion,,  which  alone  is  considered  scientifically 
exact:  otherwise  great  differences  are  unavoidable.  One  considerable  objection  is 
that  air  remains  retained  in  the  interstices  of  the  pulp,  occupying  a  considerable 
volume  and  thus  greatly  affecting  results. 

As  Sachs  has  shown,  it  is  necessary  to  prepare  the  pulp  from  all  portions  of  the 
beet,  since  in  this  way  only  can  a  uniform  sample  be  obtained.  The  method  is  con- 
sidered not  at  all  adapted  to  practical  work,  and  the  results  secured  are  untrust- 
worthy. 

Bull  Assoc.  Chim.,  Beige.,  6,  210;  Chem.  Ztg.  Rep.,  17,  123.  b.  b.  r. 

217.  Sachs. —  Pellet's  cold  digestion  process  (Pellet's  Icaltes  Digestionsverfahren). 

This  process,  which  obtained  general  introduction  ou  account  of  simplicity  and 
cheapness,  as  well  as  exclusion  of  the  possibility  of  indicating  too  much  sugar,  is 
pronounced  to  be  entirely  unsatisfactory,  in  view  of  numerous  tests  which  have  been 
recently  made.  A  large  number  of  experiments  have  shown  that  this  method  yields 
higher  results  than  the  alcoholic  and  hot  water  digestion  processes,  these  differences 
being  as  much  as  0.5  per  cent  in  some  cases. 

Sucr.  Beige.,  21,  127;  Chem.  Ztg.  Rep.,  16,  366.  b.  b.  r. 

218.  Bodri,  A. —  The   direct   method    of   beet    analysis    (Ueber  die   Anwendbarl-eit  der 

direkten  Methoden  der  Biibenanalyse). 

After  reviewing  the  result  of  a  series  of  experiments  in  which  the  relative  merits 
of  the  methods  of  Pellet  and  Scheibler,  and  the  cold  and  the  hot  alcoholic  digestion 
processes  are  compared,  the  author  concludes  that  the  cold  aqueous  digestion  meth- 
od is  the  most  satisfactory.  The  ease  of  execution  of  this  methed  and  the  little  time 
consumed,  as  compared  with  the  alcohol  extraction  where  the  amount  of  time  em- 
ployed affects  the  results  considerably  and  where  the  greatest  care  in  the  hands  of 
experienced  workers  is  required,  renders  the  former  more  desirable  for  practical  work. 

Zapiski,  1892,  23;  Bohm.  Ztschr.  Zuckerind.,  17,  261.  b.  b.  r. 

219.  Leborgne,  February,  1893. — Pellet's  cold  aqueous  digestion  process  (La  digestion 

aqueuse  a  froid). 

The  results  of  a  large  number  of  comparative  tests  of  the  alcoholic  and  the  hot 
and  cold  aqueous  digestion  processes  are  reported,  the  figures  obtained  by  the  three 
processes  being  quite  concordant,  both  for  individual  samples  and  for  the  averages 
of  all  the  determinations.  By  the  use  of  the  cold  aqueous  process  in  conjunction 
with  the  continuous  polarization  tube  of  Pellet  the  sucrose  determinations  can  be 
executed  both  expeditiously  and  accurately. 

Jour.  fabr.  sucr.,  31,  No.  6.  b.  b.  r. 

220.  Weisberg,  J. — The  aqueous  digestion  process  (La  digestion  aqueuse  a  chaud  et  la 

digestion  aqueuse  a  froid). 

The  author  calls  attention  to  the  necessity  of  employing  an  excess  of  lead  sub- 
acetate  in  the  hot  aqueous  digestion  process,  the  lead  solution  being  added  before 
the  commencement  of  the  heating.  Five  cubic  centimeters  of  the  subacetate  solution 
(27  or  28°  Beaume)  are  generally  sufficient  for  the  normal  weight  of  the  beet  pulp- 
Sidersky  has  claimed  that  in  the  hot  aqueous  process  pectic  matters  go  into  solution, 
but  the  experience  of  the  author  is  to  the  effect  that  the  pectic  matters  which  come 
into  solution  are  precipitated  in  the  presence  of  an  excess  of  lead  subacetate. 

Jour,  fabr.,  sucr.,  34,  No.  4.  b.  b.  r. 
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221.  Weisberg,  J,,  November,  1892. — The  cold  aqueous  process  for   ihe  analysis  of 

diffusion  chips  (Le  dosage  du  sucre  dans  les  cossettes  de  betteraves  par  la  digestion 
aqueuse  a  froid). 
The  author  calls  attention  to  the  necessity  and  importance  of  the  beet  pulp  being 
in  a  sufficiently  finely  divided  condition  in  order  to  secure  the  best  results  by  the 
cold  aqueous  digestion  process.     In  order  to  obtain  a  pulp  of  a  sufficient  degree 
of  fineness,  it  is  recommended  that  an  apparatus  like  that  devised  by  Kiehle  be 
employed,  since  by  its  use  a  practically  impalpable  mass  can  be  secured  from  the 
diffusion  chips. 
Sucr.  indig.,  40,  535.  b.  b.  r. 

222.  Weisberg,  J.,  December,  1892. — Modification  of  the  aqueous  method  fo~  beet  analy- 

sis {Modification  au  dosage  du  sucre  dans  la  betterave  par  la  methode  aqueuse). 

The  author  refers  to  a  modification  of  the  aqueou3  method  of  sugar  determination 
recently  proposed  by  Lewenberg.  The  two  chief  objections  of  the  latter  to  the  reg- 
ular aqueous  method  are  that  difficulty  is  experienced  in  correct  gauging  in  the 
globular  flask  on  account  of  great  foaming,  and  that  there  is  some  question  as  to  the 
volume  occupied  by  the  beet  pulp.  As  the  result  of  his  investigations,  he  concludes 
that,  on  an  average,  23.2  cc.  represents  the  volume  of  26.048  grams  of  pulp.  In  the 
process  proposed,  26.048  grams  of  pulp  are  brought  into  a  glass  vessel,  and  73.8  cc. 
distilled  water  are  run  in  from  a  burette ;  3  cc.  lead  subacetate  are  then  added,  thus 
completing  the  A'olume  of  100  cc,  and  after  agitation  for  ten  minutes  the  liquid  is 
filtered  and  polarized.  Weisberg  observes  that  Lewenberg  is  not  the  first  to  recom- 
mend this  mode  of  procedure,  Kayser  having  employed  it  previously,  using  the  figure 
24  cc.  as  equivalent  to  26.048  grams  of  pulp. 

Bull.  Assoc.  Chim.  France,  10,  472.  b.  b.  r. 

223.  Weisberg,  J.,  May,   1893. — Determination  of  sugar  in  the  beet  (Dosage  du  sucre 

dans  la  betterave  par  les  me'thodes  alcoholiques  et  aqueuses). 

Herzfeld  has  raised  an  objection  to  the  hot  aqueous  digestion  process  on  the 
ground  that  the  lead  forms  soluble  compounds  with  the  pectic  materials  of  the  beet, 
giving  rise  to  higher  polariscopic  readings  on  account  of  the  dextrorotary  tendency 
of  the  compounds  formed.  The  author  reports  the  result  of  tests  of  the  hot  aqueous 
methods  as  compared  with  the  alcoholic  process,  tests  of  the  former  method  being 
also  made  in  the  presence  of  a  considerable  proportion  of  pectic  materials  which 
were  purposely  added. 

The  results  of  all  these  experiments  show  a  close  agreement  and  indicate  the  util- 
ity of  the  hot  aqueous  method,  even  where  pectic  bodies  are  present. 

Bull.  Assoc.  Chim.  France,  10,  840.  b.  b.  r. 

224.  Maroxier,    A.,    December,   1892. — Determination  of   sugar  in  bagasse  (Dosage 

du  sucre  dans  la  bagasse). 

Of  the  finely  cut  material  100  grams  are  weighed  into  a  porcelain  dish,  hot  water 
is  added  and  0.05  gram  of  an  aqueous  solution  of  lime.  The  mixture  is  heated  an 
hour  and  a  half  at  a  temperature  not  exceeding  90°  C,  and  after  allowing  to  cool  the 
lime  is  neutralized  and  a  sufficient  amount  of  water  is  added  to  bring  the  total 
weight  to  1,300  grams.  After  the  wet  bagasse  is  pressed,  100  cc.  of  the  aqueous  solu- 
tion obtained  by  digestion  is  placed  in  a  flask,  4  cc.  leadsnbacetate  added,  and  then 
water  run  in  up  to  the  110  cc.  mark.  After  filtration  the  liquid  is  polarized  in  the 
usual  manner. 

Bull.  Assoc.  Chim.  France,  lO,  479.  b.  b.  r. 

225.  Claassen. — The  influence  of  the  fineness  of  beet  pulp  upon  the  composition  of  the 

juice  (Einfluss  der  Feinheit  des  Eiibenbreies  auf  die  Zusammensetzung  des  Saftes). 

To  test  the  influence  of  fineness  ot  division  of  beet  pulp  upon  the  composition  of 
the  juice  extracted  by  expression  a  large  number  of  beets  were  cut  into  halves ;    one 
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half  of  each  beet  was  very  finely  divided,  while  the  pulp  obtained  from  the  other 
half  was  very  coarse.  Both  the  coarse  and  the  finely  divided  pulp  were  pressed 
under  the  same  conditions  and  the  juice  from  each  polarized.  The  sugar  content  of 
the  coarse  pulp  was  also  determined  by  extraction.  The  figures  obtained  for  the 
juice  from  the  fine  pulp  were  uniformly  much  higher  than  for  the  coarsely  divided 
substance,  and  the  latter  material  also  yielded  a  higher  sugar  content  by  extraction 
than  by  expression.  These  experiments,  it  is  claimed,  show  the  necessity  of  aban- 
doning the  hitherto  employed  methods  of  juice  examination  and  giving  more  attem 
tion  to  extraction. 

D.  Zuckerind,  266;  Bohm.  Ztschr.  Zuckerind.,  IT,  264.  b.  b.  r. 

III.— Testing  of  seed  beets. 

226.  Herles. — The  examination  of  beets  for  seed  {Neues   Untersuchungsverfahren  zur 

Ausivahl  der  Samenriiben). 

It  is  recommended  that  instead  of  employing  the  polariscope  for  beet  testing  that 
the  samples  be  finely  cut,  the  juice  expressed,  and  the  density  determined  by  means 
of  a  pycnometer,  employing  a  specially  constructed  balance,  which  gives  at  once  the 
proper  density  of  reading.  It  is  claimed  that  this  is  better  adapted  to  determining 
the  value  of  beets  than  by  employing  Pellet's  cold  digestion  process,  which  latter 
method  in  many  factories  gives  rise  to  differences  in  results,  which  are  due  largely 
to  differences  in  fineness  of  the  pulp,  temperature  of  the  water,  time  consumed,  etc. 

Bohm.  Ztschr.  Zuckerind.,  1*7,  91;  Chem.  Ztg.  Rep.,  16,  365.  b.  b.  r. 

227.  Dorstling. — Herles'  method   of  beet  analysis    (Herles'  Methode  der  Mutterriiben- 

Analyse). 

The  method  proposed  by  Herles  for  selection  of  beet  seed  by  means  of  the  specific 
gravity  of  the  juice  has  been  shown  to  be  unsatisfactory  by  numerous  experiments. 
The  cold  aqueous  digestion  method,  employing  continuous  polarization  tubes,  is 
unconditionally  to  bo  preferred. 

D.  Zuckerind.,  18,  124;  Chem.  Ztg.  Rep.,  17,  16.  b.  b.  r. 

228.  Courtonne,  H. — Sampling  and  preservation  of  beet  juice. 

For  the  preservation  of  beet-juice  samples  for  analysis  the  author  recommends 
the  employment  of  an  alcoholic  solution  of  mercuric  chlorid  (0.2  per  cent). 
Juice  thus  treated  can  be  used  for  all  ordinary  determinations,  corrections  both  for 
increase  in  volume  and  solids  being  made  iu  density  and  solids  determinations, 
while  for  sucrose  and  ash  estimations  a  correction  for  the  dilution  alone  will  be 
necessary. 

Bull.  Assoc.  Chim.  France,  11,  316.  b.  b.  r. 

229.  Herles. — Preservation  of  sugar  juices  ( Conservirung  der  Zuckersdften  zu  analytischen 

Zivecken). 

It  is  recommended  that  to  one  liter  of  juice  there  be  added  10  cc.  of  carbon  disul- 
phid  or  chloroform,  the  latter  being  preferable;  when  pure  and  acid-free  it  keeps 
the  thin  juice  clear  and  unchanged  even  for  as  long  a  period  as  a  year. 

Oesterr.  Ztschr.  Zuckerind.,  21,  763;  Chem.  Ztg.  Rep.,  16,  365.  b.  b.  r. 

IV.— Correction  for  suspended  solids. 

230.  Lenoble,  E.,  April  4,  1894. — Correction  to  be  applied  in  the  determination  of  the 

strength  of  a  solution  containing  a  solid  in  suspension  (Correction  dans  la  determina- 
tion du  titre  d'une  liqueur  tenant  en  suspension  unprecipite.  Application  a  la  sacchari- 
me'trie). 

Two  methods  are  suggested,  both  of  which  are  modifications  of,  and  less  conveni- 
ent than,  Scheibler's  double  dilution  method. 

Bull.  Soc.  Chim.  France,  1894  [3],  11,  336.  \v.  D.  b. 


269 

Y.— Estimation  of  invert  sugar  in  beets. 

231.  Claassen,  H.,   March,  1893. — Determination   of  reducing  sugars  in  the  beet  (Le 

sucre  reducteur  dans  les  betteraves  et  lesjus  de  diffusion). 

The  necessity  of  determining  the  reducing  sugars  by  a  direct  process  and  not  in 
the  juice  obtained  hy  expression  has  previously  been  noted  hy  the  author,  the  hot 
aqueous  digestion  process  being  preferable  for  the  extraction  of  these  sugars  from 
the  beet.  In  this  process  an  excess  of  lead  subacetate  is  to  be  avoided  on  account 
of  the  destruction  of  reducing  sugars  thereby' occasioned;  it  is  also  necessary  to 
neutralize  the  acids?  of  the  juice  in  order  to  prevent  inversion  of  sucrose.  To  110 
grams  of  finely  divided  chips,  10  to  15  cc.  of  lead  subacetate  are  added  and  also  1  to 
2  grams  of  precipitated  carbonate  of  lime ;  the  whole  is  then  digested  in  a  half 
liter  flask  for  three-fourths  hour  to  one  hour  on  a  water  bath.  After  cooling  and  com- 
pleting the  volume  with  water,  100  cc.  of  the  decanted  liquid  is  clarified  with  a  little 
lead  subacetate  and  the  volume  made  up  to  110  cc.  To  100  cc.  of  the  filtrate  from 
this  solution,  sodium  carbonate  solution  is  added  to  precipitate  the  excess  of  lead, 
the  volume  being  raised  to  200  cc.  After  filtering,  100  cc.  is  employed  for  the  deter- 
mination of  reducing  sugars  by  the  usual  process. 

Sucr.  Indig.,  41,  242;  D.  Zuckerind.,  17,1372;  Chem.  Zeitg.  Rep.,  16,  295. 

B.  B.R. 
VI.— Estimation  of  sucrose  in  beets. 

232.  Pellet,  H. — Determination  of  sucrose  in  the  beet. 

A  number  of  experiments  were  conducted  by  the  author  with  reference  to  the 
influence  of  the  state  of  division  of  the  beet  pulp  (or  chips)  upon  the  rate  of  diffusion 
of  the  sugar  contained  therein.  The  experiments  were  made  in  connection  with  the 
cold  aqueous  digestion  process,  and  the  results  secured  showed  the  importance  of  a 
fine  state  of  division  of  particles  in  order  to  obtain  a  quick  and  satisfactory  extraction. 
A  number  of  tests  were  also  made  to  determine  the  influence  of  the  presence  or 
absence  of  subacetate  of  lead  upon  the  rate  of  diffusion.  Where  tests  were  made 
immediately  after  preparation  of  the  solutions,  the  rate  of  diffusion ,  with  and  without 
lead  subacetate,  was  practically  the  same,  but  after  a  somewhat  prolonged  digestion, 
the  coefficient  of  diffusion  was  somewhat  higher  in  solutions  containing  no  sub- 
acetate. Experiments  are  also  reported,  which  were  designed  to  test  the  influence 
of  temperature  upon  the  extraction  of  sugar  from  the  beet  pulp.  It  was  found  that 
at  80°  C.  a  digestion  of  one-fourth  hour  gave  practically  as  complete  an  extraction 
as  one-half  hour  at  50°  C.  Comparatively  satisfactory  results  can  be  secured  by 
employing  water  at  80°  to  85°  in  making  up  the  solutions,  and  allowing  the  hot  solu- 
tion to  cool  slowly.     The  use  of  the  water  bath  can  thus  be  dispensed  with. 

Bull.  Assoc.  Chim.  France,  11,  255.  b.  b.  r. 

233.  Pellet,  H.  Septembers,  1893. — Methods  of  determining  sugar  in  beets  {Dosage  du 

sucre  dans  la  betterave.     Methodes  anciennes  et  nouvelles.     Selection  des  betteraves 
porte-graines) . 

A  description  of  the  principal  methods  which  have  been  or  are  used  for  the  esti- 
mation of  sugar  in  the  sugar  beet. 
Bull.  Soc.  Chim.,  1893  [3],  9,  735-740.  w.  d.  b. 

234.  Pellet,  H.  1894. — Determination  of  the  crystallizable  sugar  in  the  beet. 

The  author  suggests  a  polariscopic  method  where  water  is  used  as  the  solvent  for 
extracting  sugar  instead  of  alcohol.  It  is  known  as  the  method  of  instantaneous 
aqueous  diffusion  in  the  cold.  A  suitable  amount  of  the  pulp,  obtained  in  a  very 
finely  divided  state,  is  weighed  into  a  flask  of  definite  volume.  If  the  normal  weight 
for  the  German  instruments,  26.048  grams,  is  used,  the  volume  should  be  201.35  cc, 
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or  if  25.87  grams  be  taken,  the  volume  should  be  200  ec.  The  pulp  is  passed  into  the 
special  flask  with  the  assistance  of  a  jet  of  water,  then  5  to  7  cc.  of  subacetate  of 
lead  (30°  B.)  are  added  and  a  little  ether  to  reduce  the  foam,  the  flask  being  agitated 
at  the  same  time.  Make  up  to  201.35  or  200  cc,  as  the  case  may  be,  and  mix 
thoroughly.  Filter  and  polarize  after  having  acidulated  the  liquid  with  one  or  two 
drops  of  glacial  acetic  acid.  A  400  mm.  tube  is  used  for  the  observation  and  gives 
the  reading  directly,  corrected  for  the  increase  in  volume  of  the  solution.  The  diffu- 
sion is  instantaneous  and  complete,  permitting  the  filtration  to  be  made  as  soon  as 
the  flask  has  been  filled  to  the  graduation  and  the  contents  thoroughly  mixed.  It 
is  unnecessary  to  heat  the  solution,  unless  the  water  is  extremely  cold,  approximat- 
ing 0:  ('. 
Jour.  Am.  Cheni.  Soc,  16,  266-273.  j.  p.  s. 

VII. —  Water  in  raw  sugars. 

235.  Herzfeld. —  Water  estimation  in  raw  sugars  (Wasserbestimmung   im  Eohzucker). 
The  usual  time  of  drying  of  four  hours  is  not  always  sufficient,  but  six  hours  should 

be  adequate  for  all  cases.  In  practice  an  absolutely  constant  weight  is  not  readily 
to  be  attained  and  requires  even  too  long  a  time  in  vacuo.  The  vacuum  apparatus 
is, not  considered  necessary  for  general  use,  but  on  account  of  quicker  drying  and 
greater  accuracy  in  case  of  acid  and  inverted  products,  it  is  to  be  much  commended. 
The  old  theory  that  sugar  products,  by  long  drying,  absorb  oxygen  from  the  air, 
giving  an  increase  in  weight,  was  not  confirmed  either  for  pure  or  raw  sugar,  even 
after  fifty-six  hours  drying. 

Ztschr.  Zuckerind.,  43,  130:  Cheni.  Ztg.  Rep..  17,  GQ;  Bull.  Assoc.  Chini.  Belg. 
6,  268. 

236.  Sachs,  F. —  Water  determination  in  raw  sugars. 

The  author  confirms  the  results  of  Herzfeld's  latest  investigations  with  regard  to 
the  estimation  of  water  in  sugars.  A  drying  in  vacuo  is  unnecessary  so  long  as  one 
has  at  hand  a  good  drying  chamber,  with  which  a  constant  temperature  of  107°  (not 
lower  at  any  rate  than  105°),  can  be  secured.  Under  105°,  correct  results  can  not  be 
obtained,  since  the  water  of  crystallization  and  combined  water  can  not  be  com- 
pletely expelled  below  that  temperature. 

Bull.  Assoc.  Chim.  Beige.,  6,  267;  Chem.  Ztg.  Rep.,  17,  134.  b.  b.  r. 

237.  Sachs. —  Water  determination  in  raw  sugars  and  masse  cuite  (Die  Wassej'bestimmung 

in  Bohzuckern  und  FuUmassen). 

Numerous  concordant  experiments  show  that  with  raw  sugars,  with  three  to  four 
hours'  heating,  in  a  drying  chamber  of  ample  size  and  double  walls,  at  a  tempera- 
ture of  107°  C,  the  best  results  are  secured;  more  quickly,  in  fact,  than  with  a 
vacuum  apparatus  at  100°.  For  masse  cuites,  26.048  grams  are  dissolved  and  made 
up  to  100  cc. ;  5  cc.  of  the  solution  are  mixed  with  7  grams  of  sand,  or  1  to  1.5  grams 
of  more  porous  silica  and  dried  five  hours  at  107c. 

Bull.  Ass.  Chim.  Beige.  6,  221:  Chem.  Ztg.  Rep.,  17,  123.  b.  k.  r. 

238.  Stift,  A. — Water  determination   in   rate  sugar  (Wasserbestimmung  im    Eohzueker). 

The  employment  of  a  water  oven  with  a  drying  temperature  of  100°  C.  is  recom- 
mended for  water  estimations  in  sugars,  and  where  possible  the  operation  should  be 
conducted  in  vacuo.  Even  at  100°  C.  marked  changes  may  take  place  in  the  com- 
position of  sugars,  and  these  changes  are  in  proportion  to  the  amount  of  organic 
substances  (non-sugars)  present:  alkaline  sugars  give  off  ammonia,  while  acid  pro- 
ducts evolve  volatile  fatty  acids.  The  polarization  also  diminishes  quite  appre- 
ciably, sometimes  as  much  as  1  per  cent. 

Wien.  Woch.,  30,  405;  Chem.  Ztg.  Rep.,  16,  244.  b.  b.  r. 
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239.  Drexckmaxx,  May  25,  1892 — Water  determination   in  raw  sugars  (Wasserbestim- 

mung bet  Rohzucker). 

Among  other  processes  tried,  it  was  found  that  quite  satisfactory  results  could  be 
secured  by  using  the  method  employed  by  the  agricultural  chemists  for  drying  easily 
decomposible  organic  substances.  This  consists  in  heating  in  a  bath  exactly  to  100° 
C.  by  means  of  a  salt  solution,  a  current  of  previously  heated  hydrogen  being  at  the 
same  time  passed  through  the  drying  vessel.  This  process,  while  very  accurate,  is 
entirely  too  time-consuming  for  commercial  work  and  a  drying  apparatus  has  there- 
fore been  devised  which  permits  of  direct  heating  and  also  of  easy  regulation  of  the 
temperature.  This  drying  chamber  permits  of  the  drying  of  a  large  number  of 
samples  at  one  time,  and  in  order  to  prevent  the  proper  temperature  being  exceeded, 
the  bulb  of  the  thermometer  is  immersed  in  paraffin  or,  better  still,  in  mercury. 

Proc.  Gen.  Versamm.  Ver.  Etibenzucker  Ind.,  1892:  Ztschr.  Tex.  Eiibenzucker- 
Ind..  42,  612.  b.  b.  r. 

240.  German  committee. —  Water  determination  in  raw  sugars  (Wasserbestimmung  bei 

Rohzucker). 

Eesolution  adopted  by  a  committee  of  commercial  chemists  appointed  to  consider 
the  question  at  Berlin,  October  18,  1892 : 

••The  water  determination  should  be  executed  only  at  a  temperature  of  105°  to 
110-  C,  and  there  should  be  employed  therefor  only  that  drying  chamber,  which 
in  its  construction  offers  the  guarantee  that  the  temperature  indicated  by  the 
thermometer  prevails." 

Ztschr.  Yer.  Eubenzucker-Ind..  42,  857.  b.  b.  r. 

241.  Sterbo,    F.,  May,  1893. —  Water  determinations  in  raw  sugars  (Die   Wasserbestim- 

mung im  Rolizucker). 

The  experiments  of  Strohmer,  Stift,  and  Herzfeld  are  referred  to,  and  the  author 
concludes  with  them  that  the  vacuum  drying  apparatus  conforms  to  most  of  the 
requirements  of  commercial  analysts,  yielding  both  quick  and  exact  results.  A 
new  apparatus  is  described  which  combines  the  principle  of  the  vacuum  with  that 
of  Soxhlet's  apparatus.  The  drying  chamber  proposed  has  double  walls,  and  its 
interior  is  onnected  with  a  vacuum  pump.  Dry  air  of  105°  C.  is  conveyed  through 
the  inner  chamber,  which  contains  the  sample,  by  means  of  suction  from  the  pump, 
the  rate  of  influx  of  the  air  being  so  regulated  that  a  pressure  equal  to  only  25  cm. 
of  mercury  is  maintained  in  the  chamber.  Highly  satisfactory  results  can  be 
secured  with  this  apparatus,  first  products  requiring  only  from  two  to  three  hours 
for  complete  drying. 

Chem.  Ztg..  17,  757.  b.  b.  r. 

242.  Herles.  —  Water  determination    in  masse   cuite   {Wasserbestimmung  in  Zuckerfiill- 

masse  . 

The  drying  of  masse  cuite  is  rendered  easier  when  it  is  mixed  with  an  indifferent, 
easily  volatile  liquid,  which,  however,  does  not  dissolve  the  grain.  The  mixture 
with  sand  can  also  be  made  more  readily  and  more  uniformly. 

The  employment  of  methyl  alcohol  is  recommended  for  this  purpose,  10  cc.  being 
added  to  4  or  5  grams  of  masse  cuite  along  with  25  or  30  grams  of  sand.  This  mass  is 
warmed  for  two  minutes  in  the  drying  chamber,  mixed  well  and  dried  in  the  usual 
manner ;  first,  for  one  hour  at  80°  or  90°  and  gradually  raising  the  temperature  to 
105°  C.  Satisfactory  results  can  be  secured  in  four  hours,  and  it  is  claimed  that  the 
method  is  also  applicable  to  sirups  and  molasses. 

Oesterr.-ungar.  Ztschr.  Zuckerind.,  21,  764;  Chem.  Ztg.  Eep.,  16,  366.     b.  b.  r. 

243.  Josse,  A.,  March,  1893. — Determination  of  water  in  sirups  and  masse  cuite  (Dosage 

de  Veau  dans  les  sirojis  et  les  masses  cuites). 
The  process  proposed  provides  for  the  employment  of  a  spiral  of  filter  paper,  pre- 
viously dried  and  weighed,  which  has   a   surface  of  about  100  sq.  cm.     About  2 
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grams  of  the  sample  are  weighed  into  a  capsule,  dissolved  in  about  6  to  8  cc.  of 
water  by  the  aid  of  heat,  the  spiral  of  paper  beiug  thereupon  placed  in  the  dish  and 
allowed  to  take  up  the  liquid  contents  by  capillarity.  The  drying  is  conducted  in  a 
chamber  with  a  temperature  of  from  100°  to  110°  C,  a  constant  weight  being  readily 
attainable.  The  process  is  especially  adapted  to  water  determinations  in  those  sub- 
stances which  are  ordinarily  dried  with  great  difficulty. 

[Note  by  abstractor. — This  process  is  essentially  the  same  as  that  proposed  by 
Dr.  Wiley  several  years  since,  though  the  author  makes  no  reference  whatever  to 
that  fact.] 

Bull.  Assoc.  Chim.  France,  10,  656.  b.  b.  r. 

244.  Baumann,  May  25,  1892. —  Water  determination  in  sugars,  etc. 

With  sirups  containing  invert  sugar,  higher  results  are  obtained  in  the  associa- 
tion laboratory  in  the  air  bath  than  in  vacuo,  though  quicker  and  more  reliable 
results  are  secured  by  the  latter  process.  The  vacuum  is  only  considered  necessary 
for  products  containing  invert  sugar,  or  having  a  somewhat  acid  reaction.  For  ordi- 
nary work  there  can  be  employed  advantageously  a  double-walled  air  bath,  with 
direct  heating,  an  asbestos  plate  being  placed  upon  the  shelf  of  the  drying  chamber- 

Proc.  Gen.-Versamm.  Yer.  Eiibenzucker-Ind.,  1892;  Ztschr.  Ver.  Bubenzucker- 
Ind.,  42,  615.  b.  b.  r. 

245.  Weisberg,  J. — Determination  of  dry  matter  in  sugar-house  products. 

The  author  calls  attention  to  the  amount  of  time  consumed  in  determining  the 
amount  of  dry  matter  in  sugar  products,  the  desiccation  frequently  requiring  eight  to 
twelve  hours,  even  where  the  material  has  been  mixed  with  sand.  As  a  substitute  for 
the  sand  it  is  recommended  that  pumice  stone,  previously  treated  with  sulphuric 
acid,  washed,  dried,  and  ignited,  be  employed.  This  material  is  of  quite  an  inert 
character  and  very  porous,  and  when  mixed  with  a  sugar  product,  the  drying  of  the 
latter  can  be  accomplished  rapidly  and  without  any  danger  of  decomposition  of  any 
of  its  constituents. 

Bull.  Assoc.  Chim.  France,  1 1,  524.  b.  b.  r. 

246.  Coger.  G. — Determination  of  water  in  sugarhoust 'products. 

In  order  to  insure  correctness  in  the  calculated  coefficients  of  purity  of  the 
various  products  of  the  sugar  factory,  it  is  necessary  to  determine  directly  the  pro- 
portion of  solid  matter  rather  than  estimate  it  from  density.  The  author  describes 
a  specially  constructed  vacuum  drying  apparatus  devised  by  him,  which  permits  a 
rapid  and  satisfactory  estimation  of  the  water  content  in  sugar-house  products. 
Very  satisfactory  results  were  secured  by  the  employment  of  a  temperature  of  from 
90°  to  95°  and  a  vacuum  of  from  20  to  22  inches. 

Bull.  Assoc.  Chim.  France,  11,  473.  •      b.  b.  r. 

247.  Courtoxne,  H. — The  determination  of  dry  matter  in  sugar  products. 

The  author  refers  to  the  method  proposed  by  Pellet  and  Terpitz  (Bull.  Assoc. 
Chim.,  September,  1891),  for  the  determination  of  water  in  masse  cuite,  and  while 
the  process  is  commended  as  being  rapid  and  atfording  approximate  results,  it  is 
claimed  that  the  great  variability  in  the  composition  of  products  of  this  class  will  not 
permit  of  the  general  application  of  the  method,  especially  if  accuracy  is  desired. 
The  drying  of  masse  cuite  in  a  drying  chamber  at  105°  to  107°  C.  for  thirty  hours 
leads  to  unreliable  results,  and  the  author  recommends,  in  lieu  thereof,  the  employ- 
ment of  the  apparatus  devised  by  himself  for  drying  in  vacuo. 

Bull.  Assoc.  Chim.,  France,  11,  262.  b.  b.  r. 

248.  Seyffart. — The  estimation  of  water  in  raw  sugar. 

Bohm.  Ztschr.  Zuckerind.,  43,  633;  Chem.  Ztg.  Rep.,  IT..  219,220. 
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VIII.— Estimation  of  ash  en  sugar  products. 

249.  Alberti  and  Hemfel. — Method  of  determining  ash  in  sugar. 

Jour.  fabr.  sucr.,  32  (1891),  37:  Jour.  Zuckeriud.,  16  (1891).  1285;  Analyst,  17,  40. 

F.    W.    W. 

250.  Stift.  A.  —  The  examination  of  raw  sugars  |  Untersuchung  von  Rohzuckern  I. 

The  method  of  ash.  determination  of  Alberti  and  Hempel.  as  shown  by  about  600 
experiments,  is  not  considered  as  yet  suitable  for  superseding  the  sulphate  method. 
With  higher  grade  products  the  results  agree  well,  but  with  some  sugars,  and  with 
masse  cuite.  molasses,  etc.,  quite  considerable  differences  are  observed,  these  variations 
amounting  to  as  much  as  6  per  cent.  The  sand  is  attacked  by  acid  products,  and 
this  circumstance  is  of  some  importance,  since  sand  washed  with  HC1  and  ignited  is 
not  suitable  for  further  use.  It  is  also  found  that  with  different  quartz  sands  the 
same  products  show  different  results. 

Oesterr.-ungar.  Ztschr.  Zuckeriud.,  21,  616;  Chem  .Ztg.  Rep.,  16,  277.      b.  b.  r. 

251.  Stift,  A. — Aloerti  and  HempeVs  quartz-sand  method  of  determining  ash  (Alberti  und 

HempeVs  Quarzsand-Veraschungs  Methode). 

From  a  large  number  of  practical  tests  with  various  sugar  products  the  conclusion 
has  been  reached  that  this  method,  by  proper  execution  and  by  previous  testing  of 
the  quartz  sand  (whose  bad  quality  may  lead  to  great  errors),  yields  concordant 
and  satisfactory  results.  In  contrast  to  other  processes,  the  true  content  of  inor- 
ganic substances  is  obtained,  from  which  the  organic  nonsugars  can  be  determined. 
The  purity  of  the  quartz  sand  is  one  of  the  chief  factors  in  the  process,  and  uncer- 
tainty connected  with  securing  a  pure  article  is  an  obstacle  in  the  way  of  the 
employment  of  this  method.  Xitrates  in  sugar  are  decomposed  in  this  process,  so 
that  a  separate  nitrate  determination  is  necessary. 

Oesterr.-ungar.  Ztschr.  Zuckeriud.,  22,  22;  Chem.  Ztg.  Rep.,  17,  102. 

252.  Courtoxxe,  H.,  July  1892. —  Use  of   iron    oxid  for  ash   determinations    of   sugar 

products  (Incineration  des  produits  Sucre's  au  moyen  du  sesquioxyde  defer). 

Author  finds  iron  oxid  superior  to  quartz,  proposed  by  Alberti  and  Hempel, 
because  more  rapid,  requiring  lower  temperature,  leaving  the  ash  constituents  uncom- 
bined  so  that  alkalis  can  be  directly  leached  out  and  other  determinations  made, 
and  because  platinum  vessels  are  less  attacked. 

Xeue  Ztschr.  Zuckerriibenind.,  1892.  29,  236,  237;  Bull.  Assoc.  Chim.  France,  10, 
223;  Centralbl.  Agrik.  Chem.,  22,  214.  215.  w.  f. 

253.  Vivien,  July,  1892. — Ash  determination  by  the  process  of  Courtonne  (Incineration  de 

produits  Sucre's  au  moyen  du  sesquioxyde  defer). 

The  results  of  a  number  of  ash  determinations  by  the  ferric  oxid  method  are 
reported,  the  tests  being  executed  under  varying  conditions  as  regards  time  and 
temperature.  The  ash  percentages  secured  by  this  method  are  always  lower  than 
those  obtained  both  by  the  sulphuric  acid  process  and  by  direct  ignition ;  the  results, 
moreover,  by  this  process  are  not  at  all  concordant,  different  figures  being  obtained 
for  different  periods  of  ignition  and  different  temperatures.  By  this  method  it  is 
also  impossible  to  arrive  at  a  point  where  the  ash  has  a  constant  composition,  and 
chlorids  are  attacked  and  probably  partly  volatilized.  On  the  contrary,  by  the 
sulphate  process,  a  constant  weight  is  easily  reached  and  concordant  results  are 
readily  secured. 

Bull.  Assoc.  Chim.  France,  10,  225.  b.  b.  r. 

IX.— Estimation  of  alkalinity  i>-  sugar  products. 

254.  Lachaux,  L.,  December,  1892. — An   indicator  for  tests  of  alkalinity  of  juices  and 

sirups  (Preparation  d'un  indicateur  pour  essais  de  Valcalinite  des  jus  et  strops  en 
sucrerie). 
Owing  to  the  difficulty  of  securing  quinolin  green,  the  author  recommends  the 
5556— No.  43—18 
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following  preparation  for  employment  as  an  indicator  for  alkalinity  determinations 
in  the  sugarhouse.  Dissolve  3.1  grams  of  rosolic  acid  in  150  cc.  of  alcohol  of  90° 
and  make  the  solution  neutral.  Dissolve  0.5  gram  malachite  green  in  50  cc.  alcohol 
of  90°.  The  mixture  of  these  two  solutions  gives  a  green  liquid,  a  few  drops  of 
which  yield  a  reddish  purple  with  alkaline  juices  and  sirups,  turning  readily  to  a 
green  on  neutralizing  with  sulphuric  acid. 
Bull.  Assoc.  Chim.  France,    10,  475.  b.  b.  r. 

255.  Stift,  A. — Alkalinity    determinations    in    sugar    products    (AlTcalitatslestimmung 

mittels  Aether  und  Bosolsaure). 

The  apparently  ingenious  method  of  Buisson  has  proved  to  he  practically  of  no 
utility,  since  the  ethereal  layer  often  requires  three-fouths  of  an  hour  to  separate ; 
the  results  often  deviate  widely  from  those  obtained  by  tbe  employment  of  litmus 
or  phenolphthalein. 

Oester.-ungar.  Ztschr.  Zuckerind.,  21,  662;  Chem.  Ztg.,  Rep.  16,  277. 

B.    B.    R. 

256.  Neumann,  K.  C,  June  20,  1892.— Determination  of  alkalinity  of  molasses  (Be- 

siimmung  der  Alkalitiit  der  Melasse). 

Litmus  solution,  which  was  originally  employed  as  an  indicator  in  tests  of  this 
kind,  has  been  superseded  to  a  great  extent  by  phenolphthalein,  though  with  the 
latter  the  results  secured  are  frequently  too  low.  The  author  is  of  the  opinion  tbat 
an  indicator  should  be  employed  which  will  allow  the  determination  of  both  the 
free  alkali,  as  well  as  the  alkaline  reacting  salts,  such  an  indicator  being  methyl- 
orange,  though  this  can  not  be  employed  for  dark-colored  solutions.  The  method  of 
Buisson,  employing  rosolic  acid  along  with  ether,  does  not  yield  satisfactory  results, 
nor  does  the  substitution  of  methyl-orange  for  rosolic  acid  suffice.  By  the  employment 
of  litmus  tincture,  however,  in  conjunction  with  ether,  the  titrations  can  be  con- 
ducted in  a  very  satisfactory  manner.  The  molasses  is  dissolved  in  water  and  largely 
diluted,  and  after  addition  of  the  ether  and  litmus  tincture,  is  well  shaken. 

Bohm.  Ztschr.  Zuckerind.,   IT,  22.  b.  b.   r. 

X.— Estimation  of  lime  in  sugar  products. 

257.  Wolff,  J. —  The  estimation  of  calcium  salts  in  sugar  jttices  and  sugar  products  (  Ueber 

die  Bestimmung  der  Kalksalze  in  Zuckersaften  und  Zuckerproducten). 

Reference  is  made  to  the  method  given  years  previously  by  Pellet  and  also  Bitt- 
man  of  the  employment  of  a  standard  soap  solution  for  the  determination  of  lime, 
and  an  improved  process  based  upon  the  same  principle  is  proposed.  The  soap  solu- 
tion employed  is  prepared  from  pure  olive  oil,  by  first  forming  a  lead  plaster  and 
then  precipitating  the  lead  with  potassium  carbonate  and  extracting  the  mass  with 
alcohol.  The  alcohol  is  distilled  off  and  the  soap  is  dissolved  in  1  liter  of  alcohol  of 
56°  Tralles.  The  solution  is  titrated  against  a  solution  of  calcium  chlorid  of  known 
strength  and  is  so  standardized  that  1  cc.=  0.0005  gram  of  CaO. 

This  solution  can  be  utilized  in  determining  calcium  salts  in  sugar  products,  pro- 
vided that  the  titration  be  conducted  only  with  neutral  or  alkaline  solutions;  that 
for  each  titration  a  few  drops  of  strong  ammonia  be  added;  that  not  more  than  20  cc.  i 
soap  solution  be  employed,  for  fear  of  obscuring  the  end  reaction ;  for  titration  of 
masse  cuite,  second  and  third  products,  their  solutions  in  water  are  heated  to 
about  40°  C. ;  the  lather  formed  upon  completion  of  titration  should  be  about  1  cm. 
thick  and  should  not  disappear  for  ten  minutes.  The  method  ordinarily  employed 
in  determining  caustic  lime  by  titrating,  adding  90  per  cent  alcohol  and  again 
titrating  (after  filtration)  is  pronounced  to  be  very  inaccurate. 

Oester.-ungar.  Ztschr.  Zuckerind.,  1892;  Ztschr.  Ver.  Riibenzucker-Ind.,  42,  69; 
Chem.  Centralbl.,  1892,  i,  650;  Jour.  Chem.  Soc,  62,  1377.  b.  b.  r. 
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XI. —Special  methods  for  masse  cuite. 

258.  Breton,  July,  1892. — Analysis  of  masse  cuite  (Pertes  a  la  cuite). 

On  the  account  of  the  lack  of  perfect  homogeneity  in  masse  cuites,  and  ox  the 
difficulty  of  securing  a  representative  sample  when  the  small  weights  ordinarily 
employed  are  taken,  the  author  takes  a  large  sample  (about  2  kilograms),  dis- 
solves it  in  dixtilled  water,  and  makes  the  solution  of  approximately  the  same  density 
as  the  original  sirup.  Aliquot  parts  of  this  can  be  used  for  the  various  determina- 
tions and  the  relative  proportions  of  the  different  constituents  can  be  readily  com- 
pared with  those  of  the  sirup  itself. 

Bull.  Assoc.  Chim.  France,  10, 126.  b.  b.  r. 

259.  Sidersky.  D.,   November,    1892. — Analysis  of  sugar  products    (Note  relative  a 

V analyse  des produits  de  sucrerie). 

In  determining  solids  in  masse  cuite  and  other  products  (especially  low  grade 
products)  by  means  of  density,  great  differences  are  noted  in  the  results,  as  com- 
pared with  the  figures  secured  by  direct  estimations.  This  is  due  to  the  fact  that 
the  nonsugars,  especially  the  mineral  matters,  possess  densities  differing  widely 
from  that  of  sugar. 

In  arriving  at  tbe  approximate  jiroportion  of  solids,  the  following  empirical  for- 
mula has  been  employed:  Apparent  per  cent  of  solids  —  per  cent  ash  X  0.6  =  total 
solids.     This  gives  an  approximation  sufficiently  close  for  ordinary  work. 

Jour.  fabr.  sucr.  33,  No.  41.  b.  b.  r. 

260.  Haronier,  J.  A. — Determination  of  dry  matter  in  masse  cuite. 

The  author  refers  to  the  chief  methods  in  use  for  determining  the  amount  of  dry 
matter  in  masse  cuite,  and  to  the  inexactness  of  the  results  secured  thereby. 

The  following  process  is  recommended  as  giving  absolutely  accurate  results, 
though  it  is  somewhat  time-consuming.  A  given  weight  of  masse  cuite  is  dissolved 
in  a  known  weight  of  water  in  a  flask  of  1000  cc.  capacity.  A  known  weight  of  this 
solution  is  now  allowed  to  flow,  drop  by  drop,  into  a  bulb,  well  filled  with  asbestos, 
and  the  bulb  and  contents  are  dried  until  a  constant  weight  is  secured.  The  weight 
of  masse  cuite  contained  in  a  given  weight  of  the  solution  being  known  the  per- 
centage of  dry  matter  can  be  readily  calculated. 

Bull.  Assoc.  Chim.  France,  11,  11.  b.  b.  r. 

261.  Vervins,  E. — Determination   of   amount   of   crystallized  sugar  in  masse  cuite. 

(Determination  du  sucre  crystallise'  dans  la  masse  cuite  en  grains.) 
The  author  proposes  to  base  the  determination  of  the  amount  of  crystallized 
sugar  in  masse  cuite  upon  determinations  of  alkalinity  in  the  masse  cuite  and  in 
the  sirup  separated  therefrom  by  means  of  an  apparatus  of  special  construction, 
which  is  described  in  detail.  The  results  of  a  number  of  determinations  by  the 
processes  of  Dupont,  Sidersky,  and  the  author  are  given,  the  method  proposed 
being  chiefly  advantageous  on  account  of  the  ease  and  rapidity  of  its  execution. 
The  formula  proposed  for  use  in  the  calculations  is  as  follows: 

100  _100  X  alkalinity  of  masse  emte  =  amount  of  crv8tallized  . 

alkalinity   ol    sirup   separated 
from  the  masse  cuite. 
Bull.  Assoc.  Chim.  Beige.,  6,  72.  b.  b.  r. 

262.  Sidersky,  D. —  The  determination  of  the  amount  of  crystallized  sugar  in  masse  cuite 

(Leprocede  Vervins  pour  la  determination  du  sucre  crystallise  dans  la  masse  cuite 

en  grains}. 
Commenting  upon  the  process  proposed  by  Vervins  for  the  estimation  of  the  crys- 
tallized sugar  in  the  masse  cuite  by  means  of  a  determination  of  the  alkalinity  of 
the  masse  cuite  and  that  of  the  sirupy  liquor  obtained  therefrom,  the  objection  is 
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raised  to  its  employment  on  the  ground  of  the  very  considerable  errors  it  may 
give  rise  to.  Alkalinity  determinations  frequently  can  not  be  made  with  great 
accuracy,  and  a  comparatively  slight  variation  in  the  alkalinity  results  will  give 
rise  to  considerable  differences  in  the  final  results  by  the  employment  of  the  formula 
given  by  Vervins. 
Sucr.  indig.,  4©,  483.  b.  b.  r. 

263.  Pochwalsky. —  Determinations  of  the  amount  of  crystals  in  masse  cuite  (Determin- 

ation de  la  quantite  de  cristaux  dans  la  masse  cuite). 

The  details  and  mode  of  operation  of  an  apparatus  for  the  separation  of  the  crys- 
tals from  the  sirup  are  given.  The  apparatus  is  provided  with  connections  with  an 
air  pump  or  aspirator  in  order  to  facilitate  the  separation  by  means  of  a  partial 
vacuum. 

Dodatek,  1892,  No.  4;  Bull.  Assoc.  Chim.  France,  10,  376.  b.  b.  r. 

264.  Karcz. — Determination  of  crystallized  sugar  in  raw  sugars  and  masse  cuite  (Bestim- 

mung  des  Jcrystallisierten  Zuckers  im  Bohzuclcer  und  in  Nachprodukten) . 

The  author  recommends  the  employment  of  glycerol  to  effect  the  separation  of 
sirup  from  the  crystallized  sugar  in  masse  cuite,  etc.  A  portion  of  the  glycerol 
solution,  after  filtration,  is  weighed  up,  clarified  with  subacetate  of  lead,  and 
polarized.  The  amount  of  sucrose  found  in  the  glycerol  solution,  subtracted  from 
the  total  sugar  present  in  the  material,  gives  the  amount  of  crystallized  sugar. 

Oester.-ungar.  Ztschrzurkerind,  1894,  21 ;  Bull.  Assoc.  Chim.  France,  11,  591; 
Chem.  Centralbl.,  1894,  1845,  1846.  b.  b.  r. 

XII.— Sugars  in  molasses. 

265.  Sidersky  D.,  August,  1892. — The  dextrorotary  substances  in  molasses  (Les  matieres 

dextrogyres  contenues  dans  les  melasses). 

The  author  refers  to  differences  observed  in  the  determination  of  sucrose  in  beet 
molasses  by  direct  polarization  and  by  Clerget's  process,  the  results  by  the  latter 
method  being  almost  invariably  lower  than  by  the  former,  whereas  if  invert  sugar 
is  present  the  reverse  should  be  the  case.  This  difference  in  the  results  is  generally 
ascribed  to  the  presence  of  dextrorotary  bodies  other  than  sucrose,  and  many 
determinations  are  made  by  the  method  of  Creydt,  whose  formula  provides  for  the 
estimation  of  sucrose  in  the  presence  of  raifinose.  The  author  believes,  however, 
from  the  result  of  experiments,  that  raffinose  is  frequently  absent  when  its  presence 
may  be  indicated  by  this  process.  For  instance,  by  the  action  of  heat  upon  pure 
sugar,  products  are  obtained,  which  by  the  application  of  Creydt's  formula  show  a 
considerable  proportion  of  raffinose. 

The  author  concludes  that  the  differences  referred  to  are  due  to — 

^1)  The  incorrectness  of  the  original  formula  of  Clerget. 

(2)  The  products  resulting  from  the  action  of  heat  upon  sugar. 

(3)  The  excessive  addition  of  lead  acetate,  consuming  a  proportion  of  the  hydro- 
chloric acid  for  the  precipitation  of  the  lead  and  liberating  acetic  acid  which  possesses 
a  much  lower  invertive  power. 

(4)  Lack  of  care  in  conducting  inversion  tests. 

In  many  cases,  the  author  believes  the  presence   of  dextrorotary   bodies  to  be 
imaginary. 
Ale.  sucr.,  1,  25.  b.  b.  r. 

266.  Prinsen-Geerligs,  H.  C,  May,  1893.— The  sugars  contained  in  molasses. 

As  the  result  of  a  large  number  of  tests,  the  author  concludes  that  the  kinds  of 
sugars  occurring  in  molasses  are  sucrose,  dextrose,  and  levulose ;  it  is  highly  proba- 
ble that  no  others  are  present,  or,  if  so,  only  in  traces.  The  dextrose  and  levulose 
present  do  not  occur  (necessarily)  in  the  proportions  in  which  they  are  found  in  invert 
sugar,  but  are  present  in  such  varying  relative  quantities  that  no  fixed  factor  can  be 
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established  by  means  of  which  the  glucose  content  will  enable  the  proportion  of 
saccharose  to  be  determined  by  direct  polarization.  The  author  considers  the  Clerget 
method  as  an  accurate  means  of  determining  the  amount  of  sucrose  under  such  con- 
ditions. 

Sugar  Cane,  25,  252.  b.  b.  r. 

XIII.— Estimation  of  sucrose  in  molasses. 

267.  Brun,  E.,  July,  1892. — Analysis  of  molasses  (Analyse  des  me'lasses). 

The  autbor  calls  attention  to  the  differences  in  results  of  determinations  of  sucrose 
in  molasses  by  the  methods  in  common  use,  and  calls  attention  to  the  necessity  of 
greater  uniformity  in  such  determinations.  A  comparison  is  given  of  the  figures 
secured  by  the  employment  of  the  ordinary  method,  the  method  of  Clerget  (using 
Sidersky's  tables)  and  that  of  Creydt,  the  first  named  giving  the  highest  results, 
the  formula  of  Creydt  the  next  highest,  while  the  figures  by  Clerget's  process  were 
the  lowest. 

Sucr.  indig.,  40,  4.  b.  b.  r. 

268.  Sidersky. — Molasses   analysis   by  inversion  {Bemerkungen   zur    Melassenanalyse 

durch  Inversion). 

To  16.19  grams  of  molasses  in  100  cc,  not  more  than  4  or  5  cc.  of  lead  acetate  of  30° 
Baume*  should  be  employed,  au  addition  of  bone  black  before  the  lead  solution  being 
also  advantageous.  The  flask  should  be  heated  for  fifteen  minutes  in  a  water  bath 
previously  brought  to  70°  C.  In  many  cases,  5  per  cent  of  HC1  are  sufficient  for 
complete  inversion. 

Sucr.  indig.,  41,379;  Chem.  Ztg.  Rep.,  17,  123.  b.  b.  r. 

XIV.— Sucrose — boric  acid  method. 

269.  Lachaux,  February,  1893. — The  employment  of  boric  acid  in  determination  of  sugar 

in  scums  (Emploi  de  Vacide  borique  pour  le  dosage  du  sucre  dans  les  e'cumes). 
The  employment  of  boric  acid  as  a  substitute  for  acetic  acid  in  the  analysis  of 
scums  is  very  advantageous  on  account  of  the  readiness  with  which  it  effects  the 
decomposition  of  any  sucrate  of  lime  present,  nor  does  it  form  a  soluble  salt  capable 
of  interfering  with  the  polarization.  A  large  number  of  comparative  tests  of  this 
with  other  methods  for  the  determination  of  sugar  in  scums  has  shown  the  boric 
acid  process  to  be  highly  satisfactory. 
Bull.  Assoc.  Chim.  France,  10,570. 

270.  Weisberg,  J. — The  determination  of  sugar  in  scums  (Emploi  de  Vacide  borique  pour 

dosage  du  sucre  dans  les  ecumes). 

In  referring  to  Lachaux's  recommendation  of  the  use  of  boric  acid  in  the  analysis 
of  scums,  the  author  states  that  the  objections  of  the  former  to  the  employment  of 
acetic  acid  are  not  well  founded.  On  account  of  the  very  low  invertive  power  of 
acetic  acid,  and  the  rapidity  and  completeness  with  which  it  decomposes  sucrates  of 
lime,  its  employment  has  always  given  satisfaction.  Boric  acid,  on  the  other  hand, 
forms  a  bulky,  insoluble  precipitate  of  calcium  borate,  whose  presence  interferes  with 
the  accuracy  of  the  results.  The  boric  acid  also  combines  with  the  excess  of  lead, 
forming  a  precipitate  of  lead  borate. 

Bull.  Assoc.  Chim.  France,  10,  653.  b.  b.  r. 

XV.— Fruit  sirups. 

271.  Deltour,  E. — The  analysis  of  fruit  siruj)s  (Note  sur  les  sirojys  alimentaires  de 

pommes,  poires,  betteraves,  etc.). 
In  determining  reducing  sugars,  the  solution  of  the  sirup,  of  about  10  per  cent 
strength,  is  decolorized  with  lead  subacetate  and  the  excess  of  lead  is  removed  by 
means  of  carbonate  of  soda.     The  liquid,  after  being  mixed  with  Fehling's  solution, 
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<s  heated  on  a  boiling  water  bath  for  half  an  hour,  and  the  precipitated  cuprous 
oxid  is  then  washed,  ignited,  and  weighed. 

For  direct  polarization,  a  solution  of  about  the  same  strength  as  the  above  is 
used,  the  excess  of  lead  being  precipitated  by  means  of  sulphurous  acid ;  for 
inversion  tests  50  cc.  of  the  filtrate  are  treated  with  5  cc.  hydrochloric  acid  and 
heated  for  one-half  hoar  on  the  water  bath  at  70°  C.  The  various  organic  acids  and 
pectic  principles  present  are  precipitated  successively  by  means  of  neutral  lead 
acetate,  basic  acetate,  and  ammoniacal  subacetate  solutions. 

Each  precipitate,  after  washing  and  drying,  is  weighed,  and  by  igniting  and 
weighing  again  the  approximate  proportions  of  the  precipitated  organic  matters 
can  be  ascertained  by  difference. 

Bull.  Assoc.  Chim.  Beige.,  6,  57.  b.  b.  r. 

XVI.— Honey. 

272.  Fischer,  Sartori,  Runschke,   and  Butler. — The  examination  of  honey  (Mit- 

theilungen  aus  dem  chemischen  Untersuchungsamte  der  Stadt  Breslau). 

Reference  is  made  to  the  method  of  O.  Haenle,  whereby  by  means  of  dialysis  it  is 
claimed  that  addition  of  starch  sirup  can  be  detected  with  certainty,  since  by  this 
process  a  solution  is  finally  obtained  which  gives  a  righthanded  rotation  in  case 
starch  sirup  is  present.  The  authors  employed  a  dialysis  vessel  of  glass  and  added 
some  salicylic  acid  to  the  honey  to  prevent  fermentation.  Results  are  obtained  cor- 
responding to  those  of  E.  Dieterich,  but  they  do  not  show  the  method  of  Haenle, 
however,  to  be  devoid  of  practical  utility,  since  Haenle  dialyzed  under  somewhat 
different  conditions.  An  artificial  honey,  however,  by  this  method  appeared  from 
the  indications  to  be  a  pure  honey,  while  a  pure  honey  after  dialysis  for  two  hun- 
dred and  four  hours,  showed  a  slight  right-handed  polarization. 

Jahresber.  Chem.  Untersuch.  Breslau,  1891-'92;  Chem.  Ztg.  Rep.,  16,  349. 

B.  B.  R. 

273.  Biesterfeld. — Detection  of  adulteration  in  honey  (Analyse  de  miels). 

The  author  states  that  an  admixture  of  artificial  honey  can  not  be  detected  with 
any  certainty.  Polariscopic  investigation  of  the  honey  before  and  after  inversion 
reveals  whether  cane  sugar  or  dextrose  has  been  added.  The  mean  normal  rotatory 
index  of  honey  is  —  5°  ;  quantitative  deductions  may  be  gained  upon  examination  of  a 
20  per  cent  solution  by  allowing  3.5°  rotation  to  the  right  for  every  10  per  cent  of  cane 
sugar  added,  and  a  rotation  of  5.5°  to  the  right  for  every  10  per  cent  of  starch  sugar. 
A  few  honeys  have  a  different  normal,  notably  honey  from  Coniferae. 

Bulletin  de  Y Assoc.  Beiges. ;  Rev.  internat.  falsificat.,  7,  42-44. 

B. — Other  Carbohydrates. 

1.  Isomaltose. 

274.  Bau,  A. — Determination  of  isomaltose. 

Chem.  Ztg.,  1 7,  499;  Chem.  Centralbl.,  1893,  i,  960. 

2.  Dextrin. 

275.  Wilson,  J.  A.,  1892. — Action  of  mercuric  cyanid  on  dextrin. 

The  method  proposed  by  Wiley  for  the  determination  of  dextrin  in  the  presence 
of  dextrose  and  maltose,  mercuric  cyanid  being  used  to  destroy  the  latter,  has  been 
reviewed.  Separate  treatment  of  the  substances  named  showed,  when  the  action 
was  continued  for  two  minutes,  that  the  rotatory  power  of  dextrose  was  destroyed, 
that  of  maltose  much  reduced,  but  that  of  dextrin  also  perceptibly  diminished. 

Chem.  News,  65, 169;  Agric.  Science,  7, 185;  Jour.  Chem.  Soc,  62, 1032.   w.  e.  s. 
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3.  Starch — products  of  action  of  diastase. 

276.  Schiffer,  A. — Xoncrystallizable  products  of  action  of  diastase  on  starch. 

By  the  action  of  diastase  upon  starch,  the  author  endeavored  to  obtain  substances 
corresponding  to  the  malto-dextrins  of  Brown  and  Morris  and  of  Herzfeld.  The 
only  products  obtained  were  dextrin,  isomaltose,  and  maltose,  the  so-called  malto- 
dextrins  being  considered  merely  as  mixtures  of  dextrin  and  isomaltose. 

Inaug.  Diss.,  Kiel,  1892;  Neue  Ztschr.  Rtibenzueker,  29,  167. 

4.   Starch — fixation  of  iodin. 

277.  Rouvier,  G. — Fixation  of  iodin  by  starch. 

Author  showed  earlier  (Bull.  Soc.  Chim.  [3],  7,  272)  that  iodin  entered  into  com- 
bination with  starch  in  several  proportions.  He  now  finds  from  a  series  of  analyses 
that  in  the  presence  of  an  excess  of  starch  the  compound  formed  has  the  compo- 
sition (C6H,0Ofl)l8. 

Compt.  rend.,  114,  749,  1366;  Bull.  Soc.  Chim.  [3],  7,  678;  Centralbl.  Agrik. 
Chem.,  21,  855,  856.  w.  f. 

5.  Estimation  of  starch. 

278.  Guichard,   1892. — Determination  of  starch  (Dosage  de  Vamidon  et  action  des  acides 

e'tendus  sur  la  cellulose). 

Invert  with  dilute  HXO>,  (10  per  cent)  and  polarize  the  solution;  in  the  presence 
of  cellular  tissue,  starch  must  first  be  removed  by  boiling  with  oxalic  acid  and  then 
inverted  by  nitric  acid. 

Jour,  pharm.  chim.  [5],  25,  394;  Bull.  Soc.  Cbim.  [3],  7,  554-560,  630;  Agric.  Sci- 
ence, 7,  186.  w.  e.  s. 

279.  Baudry,  A.,  1892. — Determination  of  starch. 

A  weighed  quantity  of  starch  (2.688  grams  for  Laurent's  polariscope)  is  boiled  with 
80  to  90  cc.  of  water  and  0.4  to  0.5  grams  of  salicylic  acid  for  forty  to  fifty  minutes, 
made  up  to  200  cc.  with  ammonia,  filtered  and  polarized  in  a  400  mm.  tube.  The 
reading  of  circular  degrees  corresponds  to  the  percentage.  The  method  is  applicable 
either  to  commercial  starch  or  to  potatoes  or  similar  substances. 

Chem.  Centralbl.,  1892,  i,  339,  509;  Agric.  Science,  7,  186.  w.  e.  s. 

280.  Deltour. — Baudry's   method   for   estimation    of    starch  (Starkebestimmung   nach 

Ban  dry). 
Similar  to  foregoing  in  substance. 
Bull.  Assoc.  Chim.  Beige.,  6,  154;  Chem.  Ztg.  Rep.,  17,  42. 

281.  Girard,  Aime,  and  Fleurent. — Apparatus  for  approximate  determination  of  starch 

in  potatoes. 
A  simple  apparatus  for  catching  and  measuring  water  displaced  by  a  given  quantity 
of  potatoes. 
Jour,  d'agric.  prat.,  1892.  i,  374-376;  Centralbl.  Agrik.  Chem.,  21,  858,  859. 

W.    F. 

6.   Carbohydrates  of  special  plants:  Agarose. 

2^2.  Michaud,  G.,  and  Tristan,  J.  F. — Researches  on  the  sugar  of  Agave  americana. 

Description  of  separation  and  properties  of  agavose,  a  saccharose,  optically  inac- 
tive, but  yielding  levorotatory  inversion  products;  strongly  reducing  Fehling^s 
solution,  yielding  no  mucic  acid  on  oxidation,  and  crystallizing  readily. 

Amer.  Chem.  Jour.,  14,  548-550. 
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7.  Carbohydrates  of  coffee. 

283.  Ewell,  Ervin  E. — The  carbohydrates  of  the  coffee  berry. 

By  extraction  with  alcohol,  precipitation  by  basic  lead  acetate,  inversion  and 
treatment  with  Fehling's  solution,  6.25  per  cent  of  sucrose  was  found,  but  little 
reducing  sugar.  The  water  insoluble  residue  yielded  4.2  to  4.6  per  cent  of  furfur- 
aldehyde  upon  distillation  with  HC1,  and  to  5  per  cent  NaOH  solution  it  yielded 
a  gum  containing  galactose  and  pentose  groups  ("galacto-xylan").  Little  or  no 
mannose  was  found. 

Amer.  Chem.  Jour.,  14,  473-476. 

8.  Pentosans — properties. 

284.  Stone,  W.  E.,  and  Test,  W.  H.,  1893.—  Notes  on  xylose. 

A  record  of  the  authors'  observations  on  the  multirotation  of  xylose   studied  by 
Tollens  and  Parous  is  given. 
Amer.  Chem.  Jour.,  15  [3],  195-197.  j.  w.  f. 

285.  Tollens  aud  Schulze,  1892. — Analytical  properties  of  pentoses. 

The  specific  rotation  of  xylose  is  found  to  vary  somewhat  with  temperature  and 
rotation  ;  for  a  10  per  cent  solution  and20°  C,  (A)a=18.794.  Neither  arabinose  nor 
xylose  is  readily  changed  by  sulphuric  acid.  After  twenty  hours'  boiling  with  4  per 
cent  acid  only  slight  decomposition  had  occurred,  and  after  thirty-two  hours,  84 
per  cent  of  arabinose  and  73  per  cent  of  xylose  were  unchanged. 

Landw.  Vers. -Stat.,  40,  379-384;  Agric.  Science,  7,  180.  w.  e.  s. 

9.  Pentosans — Estimation. 

286.  Tollens,  Gunther,  and  de  Chalmot. — The  determination  of  pentosans. 

The  method  of  distillation  with  HC1  and  precipitation  and  weighing  of  the  fur- 
furol  by  phenylhydrazin  is  found  satisfactory.  By  this  method  xylose  yielded  52 
per  cent  and  arabinose  43  per  cent  of  furfurol;  while  wheat  straw  gave  21.90  per 
cent;  corn  cobs,  30.94  per  cent,  and  brewers'  grains,  27  per  cent. 

Landw.  Vers. -Stat.,  40,  11-17;  Agric.  Science,  7,  178,179.  w.  e.  s. 

287.  Tollens,  Gunthek,  and  de  Chalmot. — A  source  of  error  in  determining  pen- 

tosans. 

It  is  found  that  glucuronic  acid  and  its  derivatives  yield  furfurol  in  considerable 
quantities,  as  well  as  do  pentosans.  This  would  be  a  serious  source  of  error  in 
determining  pentosans  as  furfurolhydrazin  were  not  glucuronic  acid  so  rarely  found. 

Ber.  chem.  Ges.,  25,  2569;  Agric.  Science,  7,  179.  w.  e.  s. 

288.  Flint,  E.  R. — Gravimetric  determination  of  the  pentaglucoses. 

The  author  describes  his  modification  (Ber.  chem.  Ges.,  25,  2912)  of  the  method  of 
de  Chalmot  and  Tollens,  and  gives  results  on  various  woods  and  gums. 

Jour.  anal.  Chem.,  7,  190.  a.  l.  w. 

289.  Flint,  E.  R.,and  Tollens,  B. — Determination of  pentaglucoses  {Teber  die  Bestim- 

mung  von  Pentosanen  und  Pentosen  in  regetabilien  durch  Distillation  mit  Salzsaui'e 
und  gewichtsanalytische  Bestimmung  des  entstandenen  Furfurols). 
The  authors  maintain  that  the  gravimetric  method  for  the  estimation  of  furfurol- 
hydrazone,  first  proposed  by  de  Chalmot  and  Tollens.  is  more  reliable  than  Giinther's 
titration  method.  The  latter  gives  high  results,  for  the  reason  that  other  substances 
(levulinic  acid,  etc.)  formed  during  the  heating  with  hydrochloric  acid  arecontained 
in  the  distillate  and  combine  with  a  portion  of  the  phenylhydrazin.  The  pres- 
ence of  these  impurities  does  not  affect  the  accuracy  of  the  gravimetric  method, 
since  they  are  not  precipitated  in  dilute  solutions  by  phenylhydrazin.  The  pres- 
ence of  starch  and  cane  sugar  introduce  an  error  for  which  no  remedy  has  been 


281 

found.     Cellulose  does  not  interfere.     The  authors  recommend  the  following  modifi- 
cations of  the  method  of  de  Chalmot  and  Tollens:  (1)  The  quantity  of  sodium  chlo- 
rid  in  the  500  cc.  of  neutralized  distillate  should  be  always  81.5  grams,  which  is  the 
quantity  obtained  by  neutralizing  400  cc.  of  12  per  cent  hydrochloric  acid.     To  secure 
this  amount  10.2  grams  sodium  chlorid  are  added  for  each  50  cc.  Avhich  the  distillate 
falls  short  of  400  cc.     After  neutralizing,  phenylhydrazin  acetate  is  added  and  the 
solution  made  up  to  500  cc.     (2)  The  separation  of  the  precipitate  is  aided  by  stir- 
ring for  one-half  hour  with  a  mechanical  stirrer.     (3)  The  hydrazone  is  collected  in  a 
filtering  tube,  glass  wool  being  substituted  for  asbestos.     (4)  The  air  drawn  through 
the  filtering  tube  during  the  drying  of  the  precipitate  is  first  passed  through  sul- 
phuric acid,  to  remove  moisture,  and  through  a  tube  tilled  with  calcium  carbonate  to 
remove  any  sulphuric  acid  which  may  be  carried  over  mechanically. 
The  formulas  for  calculation  of  results  are  as  follows : 
I.  Arabinose=:Hydrazonexl. 229+. 0177. 
II.  Xylose  =  Hydrazonexl.031+.001. 

III.  Pentose=Hydrazonexl.l3+.0083. 

IV.  Furfurol  =  Hydrazone  X  .516+. 0252. 

Ber.  chem.  Ges.,  25,  2912,  27,  R,  143;  Landw.  Vers.-Stat.,  42,  381-407;  Jour. 
Chem.  Soc,  64,  ii,  52.  a.  l.  w. 

290.  de  Chalmot,  G.,  1893. — Soluble  pentoses  in  plants. 

The  author  has  investigated  the  soluble  pentoses  and  hexoses  in  the  leaves  and 
colorless  bark  of  a  large  variety  of  plants,  and  has  devised  the  following  method  for 
the  estimation  of  small  quantities  of  furfuraldehyde.  AVhen  anilin,  furfuralde- 
hyde, and  an  alcoholic  solution  of  acetic  acid  are  mixed,  a  very  intense  red  color 
immediately  appears,  which  is  used  as  the  basis  of  a  comparative  color  test.  One 
cubic  ceutimeter  of  a  weak  solution  of  furfuraldehyde  in  5  per  cent  acetic  acid  was 
treated  in  a  long  tube  with  1  cc.  of  a  1  per  cent  solution  of  anilin  in  .95  per  cent 
alcohol.  Another  tube,  containing  1  part  of  furfuraldehyde  in  10,000  was  prepared 
in  the  same  way,  and  in  compariug  the  stronger  solution  was  diluted  with  a  mix- 
ture of  equal  parts  of  the  alcoholic  anilin  solution  and  5  per  cent  acetic  acid.  The 
following  formula? ;  where  H  =  value  sought  and  a  =  number  cubic  centimeters 
diluent  used,  were  used  in  the  determination  : 

If  the  solution  of  unknown  strength  be  the  stronger, 

a  +2         1 
2     X  10,000 

If  the  standard  solution  be  the  stronger, 

2  1 


II 


a  +  2~  10,000 

Am.  Chem.  Jour.,  15,  1,21-38.  j.  w.  f. 

291.  de  Chalmot,  G.,  1893.— Pentosans  in  plants. 

The  author  has  continued  his  work  on  the  pentosans,  with  special  reference  to  the 
influence  of  germination  upon  pease  and  corn.  He  uses  the  following  methods  for 
the  determination  of — 

(1)  Total  pentosans. — Distil  slowly,  adding  10  cc.  hydrochloric  acid  every  twenty 
minutes  until  100  to  110  cc.  are  distilled;  neutralize  with  soda,  and  bring  to  200  cc. 
with  19.3  per  cent  sodium  chlorid  solution,  and  precipitate  the  furfuraldehyde  after 
the  directions  of  Flint. 

(2)  Pentosans  insoluble  in  dilute  acids. — Ten  grams  of  the  substance  are  heated  with 
200  cc.  hydrochloric  acid  of  1.25  per  cent;  filter,  dry,  and  distil  with  100  cc.  of  12  per 
cent  hydrochloric  acid. 

(3)  Soluble  pentosans. — Determine  the  total  amount  of  carbohydrates  and  the 
amount  of  furfuraldehyde  obtained  by  distillation  with  hydrochloric  acid,  as 
described. 

Amer.  Chem.  Jour.,  15  [4],  276-285.  16,218-228;  Jour.  Am.  Chem.  Soc,  15,618; 
Exp.  Sta.  Record,  5,  1103, 1104 ;  Ber.  chem.  Ges.,  26,  R,  791 ;  2T,  R.,  422.     j.  w.  f. 
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292.  Krug,  W.  H. — Some  modifications  of  the  method  of  de  Chalmot  and  Tollens  for  deter- 

mination of  furfurolhydrazone. — An  improved  method  for  the  gravimetric  estima- 
tion of  furfurolhydrazone. 
The  author  reviews  the  work  of  the  past  twenty  years  on  pentoses.  The  improve- 
ments on  the  method  of  de  Chalmot  and  Tollens  proposed  are  as  follows:  (1)  After 
adding  phenylhydrazin,  the  liquid  is  allowed  to  stand  over  night  to  insure  com- 
plete precipitation.  (2)  To  ohviate  the  inconvenience  occasioned  by  the  adhering 
of  the  precipitate  to  the  beaker,  the  latter  is  not  cleaned,  but  simply  rinsed  with 
water,  which  is  afterwards  poured  through  the  filtering  tube.  After  all  salt  is 
removed,  both  the  beaker  and  the  tube  are  dried  at  a  gentle  heat,  the  precipitate 
is  dissolved  in  30  to  40  cc.  of  alcohol,  and  the  solution  evaporated  in  a  small  flask  at 
60°  C,  forcing  a  current  of  air  through  the  flask  during  the  drying. 

Jour.  anal.  Chem.,  7,68;  Jour.  Chem.  Soc,  64,  A,  556;  Chem.  Centralbl.,  1893, 
i,  861.  a.  l.  w. 

293.  Hotter,  E.,  1893. — A  new  method  for  the  quantitative  determination  of  pentoses  in 

plants  (Eine  neue  Methode  zur  quantitativen  Bestimmung  der  in  den  Fegetabi- 
lien  vorkommenden  Pentosanen). 

The  author  uses  pyrogallol  instead  of  phenylhydrazin  for  precipitating  the  furfurol 
formed,  and  proceeds  as  follows :  5  to  10  grams  of  material  are  distilled  with  hydro- 
chloric acid  (1.06  sp.  gr.)  until  the  distillate  fails  to  show  a  reaction  for  furfurol  with 
anilin  acetate.  The  distillate  is  diluted  to  a  definite  A-olume  (400  or  500  cc.)  with 
the  same  or  somewhat  stronger  hydrochloric  acid,  and  an  aliquot  of  20  to  30  cc.  is 
heated  with  an  excess  of  pyrogallol  (0.5  to  1  gram)  in*  a  closed  tube  at  100°  to  110° 
C.  for  from  one  to  two  hours.  The  precipitate  thus  formed  is  brought  on  a  tared  fil- 
ter, washed,  dried  at  103°  C,  and  weighed.  The  weight  of  the  precipitate  divided 
by  1.974  gives  the  amount  of  furfurol  in  the  aliquot,  from  which  the  percentage  of 
pentoses  is  found  by  the  ordinary  calculations.  The  presence  of  a  large  excess  of 
pyrogallol  is  said  to  do  no  harm,  and  under  the  provisions  prescribed  the  reaction 
between  it  and  the  furfurol  is  said  to  be  quantitative.  It  is  important  that  a  suf- 
ficient quantity  of  condensed  furfurol  solution  be  taken,  and  that  the  furfurol  solu- 
tion contain  at  least  12  per  cent  of  hydrochloric  acid.  The  author  suggests  carrying 
on  the  distillation  with  hydrochloric  acid  under  diminished  pressure  to  prevent  the 
formation  of  humic  substances. 

Chem.  Ztg.,  17,  1743-1745;  Exp.  Sta,  Record,  5,  613;  Chem.  Centralbl.,  1894,  i, 
115, 116;  Jour.  Soc.  Chem.  Tnd.,  13,  424.  j.  p.  s. 

294.  Councler,  C,  1894. — A  new  method  for  the  quantitative  determination  of  furfurol 

{Einneues  Verfahren  zur  quantitativen  Bestimmung  von  Furfurol,  hezw.  den  in  den 

Yegetabilien  enthaltenen  Pentosanen). 
Five  grams  of  substance  are  distilled  with  12  per  cent  hydrochloric  acid  until  the 
distillate  fails  to  show  a  furfurol  reaction.  The  distillate  is  diluted  with  12  per 
cent  hydrochloric  acid  to  250  to  500  cc,  care  being  taken  to  make  the  solution  homog- 
eneous. Bring  20  to  50  cc.  of  the  solution  into  a  flask  of  proper  size  with  not  too 
great  an  excess  of  phloroglucin ;  stopper  tightly  with  a  glass  stopper,  shake  several 
times  and  allow  it  to  stand  about  twelve  hours.  Then  bring  the  resulting  precipitate 
on  a  weighed  filter,  dried  at  98°,  wash,  dry  at  98°  and  weigh.  By  dividing  the  weight 
of  the  precipitate  by  the  proper  factor  the  amount  of  furfurol  in  the  flask  is  obtained, 
and  from  this  the  amount  of  furfurol  contained  in  the  total  distillate.  From  this  by 
using  the  Tollens  factor  the  amount  of  pentosans  contained  in  the  substance  maybe 
determined. 
Chem.  Ztg.,  18,966-968. 
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10.   Cellulose — Composition  of  wood. 

295.  Llndsey,  J.  B.,  February-April,  1892. — The  composition  of  wood  (an   extended 

study  bearing  upon  cellulose  determination). 

In  conclusion  the  author  remarks:  "The  investigation  into  the  composition  of 
wood,  and  into  the  cellular  structure  of  the  plant,  show  no  groups  of  very  complex 
substances.  Amyloid,  soluble  in  water,  and  yielding  various  sugars  by  hydrolysis, 
has  been  recognized  as  a  cellular  constituent  of  many  seeds.  The  hemicelluloses 
are  very  largely  distributed  in  our  fodder  plants  and  grains.  These  two  groups  of 
substances,  together  with  starch,  the  sugars  that  are  already  formed  in  the  plant, 
resins,  and  coloring  matters  make  up  the  nitrogen-free  extract." 

Cellulose  proves  itself  not  always  to  be  a  polymeric  anhydrid  of  dextrose,  but 
rather  a  combination  of  anhydrids,  yielding  different  sugars  upon  inversion.  Lignin 
is  closely  bound  with  cellulose,  and  little  is  known  of  its  chemical  nature. 

It  is  quite  probable  that  our  methods  for  separating  the  different  groups  of  sub- 
stances are  faulty,  in  that  these  substances  undergo  changes  in  composition  during 
the  treatment.  Thus  hemicelluloses,  when  extracted  with  dilute  alkali,  change 
into  soluble  matters,  behaving  like  acids.  Schulze's  reagent  probably  works  changes 
in  the  cellulose.  The  constitution  of  the  cellulose  molecule  is  not  yet  fully  known. 
Until  it  is,  the  determination  of  groups  of  kindred  substances  rather  than  of  indi- 
vidual materials  must  be  adhered  to. 

Agric.  Science,  7,  49-57,  97-106,  153-176.  w.  f. 

296.  Thorner,  W.,  March,  1893. — Determination  of  ivoody  fiber  by  means  of  the  centrif- 

ugal process  (Genaue  und  sclinelle  Bestimmung  der  Solzfaser  in  Futtermitteln 
mit  Hillfe  der  Centrifuge). 

In  the  determination  of  fiber  by  this  process,  a  tube  with  an  enlargement  just 
below  its  mouth  is  employed,  while  a  stirring  rod,  flattened  and  broadened  at  the 
end,  is  used  to  aid  in  agitation  of  the  contents. 

One  gram  of  the  finely  divided  sample  is  used,  and  if  a  considerable  amount  of  fat 
is  present  it  is  subjected  to  treatment  with  20  cc.  of  ether,  several  times  in  succes- 
sion, the  tube  being  rotated  in  the  centrifugal  and  the  ether  decanted.  The  ether  is 
now  evaporated  off  in  the  water  bath,  30  cc.  hot  water  added,  and  the  whole  heated 
in  a  boiling-water  bath  for  ten  minutes,  with  constant  stirring. 

Ten  cubic  centimeters  of  dilute  sulphuric  acid  (50  cc.  concentrated  acid  in  1  liter) 
are  now  poured  in  and  the  tube  heated  thirty  minutes  longer,  stirring  the  contents 
constantly.  After  removal  of  the  glass  rod,  the  tube  is  rotated  in  the  centrifugal 
machine  at  the  rate  of  2,000  revolutions  per  minute  for  three  to  four  minutes.  The 
liquid,  which  is  somewhat  turbid,  is  now  poured  through  a  dried  and  weighed  filter 
of  about  35  cc.  capacity,  most  of  the  insoluble  matter  being  left  in  a  compact  mass 
in  the  bottom  of  the  tube.  The  tube,  after  about  40  cc.  of  hot  water  has  been  poured 
in,  is  heated  in  the  water  bath  for  ten  to  fifteen  minutes,  with  constant  stirring; 
the  tube  is  now  rotated  as  before,  the  liquid  poured  upon  the  same  filter,  and 
this  operation  of  washing  again  repeated.  To  the  residue  in  the  tube  is  next  added 
30  cc.  hot  water  and  10  cc.  of  caustic  potash  solution  (5  grams  KHO  in  1  liter)  and 
the  heating  for  one-half  hour  is  conducted  as  before.  The  operations  of  rotating  in 
the  centrifugal  and  washing  by  decantation  with  water  are  executed  as  before 
described,  the  fiber  brought  upon  the  filter,  washed  with  alcohol  and  ether,  dried 
and  weighed  in  the  usual  manner.  Eight  determinations  can  be  carried  on  at  once 
and  can  be  completed  in  from  three  to  four  hours.  Results  of  analysis  of  a  number 
of  feed  stuffs  by  this  process  are  reported* 

Chem.  Ztg.,  17,  394;  Analyst,  18,  138;  Exp.  Sta.  Record,  4,  767.  b.  b.  r. 

297.  Gabriel,  S. — Estimation  of  cellulose. 

Honig's  method  (Chem.  Ztg.,  1890,  53)  by  treating  with  glycerol  at  210°  gives  too 
high  results,  the  residue  being  rich  in  ash  and  nitrogen.     The  Weende  method  was 
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found  to  give  better  results,  and  a  solution  of  potassium  hydroxid  in   glycerol 
heated  to  150°  gave  fair  results. 

Ztschr.  physiol  Chem.,  16,  370-386;  Jour.  Chem,  Soc,  62,  923;  Analyst,  17,  155; 
Vjschr.  Chem.  Nahr.,  7,  186.  j.  w.  f. 

298.  Hanausek,  T.  F.,  1894. — Solvent  for  cellulose  (Losungsmittel  der  Cellulose). 

The  author  has  examined  the  new  solvent  for  cellulose,  suggested  by  Cross  and 
Bevan,  which  consists  of  a  solution  of  1  part  of  zinc  chlorid  in  2  parts  of  anhy- 
drous acetic  acid  (glacial  acetic  acid),  and  has  found  that  while  it  is  an  excellent 
clarifier  and  dissociator,  it  is  not  properly  a  solvent  of  cellulose. 

Chem.  Ztg.,  1 8,  441.  j.  p.  s. 

C— Proteids. 

299.  Osborne,  T.  B.,  1892. — Crystallized  vegetable  proteids. 

The  author  has  investigated  the  properties  of  the  crystallized  vegetable  proteids 
of  the  Brazil  nut,  hemp  seed,  the  castor  bean,  flaxseed,  the  oat  kernel,  and  the 
squash  seed,  and  finds — 

(1)  That  the  globulins  of  the  Brazil  nut  and  oat  kernel  are  distinct  substances. 
Their  composition  is  as  follows : 


Carbon  . . 
Hydrogen 
Nitrogen . 
Sulphur.. 
Oxygen  . . 


Brazil         Oat 
nut.        kernel. 


52.18 
6.92 

18.30 
1.06 

21.54 


100 


52.18 

7.05 

17.99 

.53 

22.34 


100 


They  also  differ  in  many  of  their  qualitative  reactions. 

(2)  That  the  crystalline  globulins  of  the  hemp  seed,  castor  bean,  squash  seed,  and 
flaxseed  are  almost  identical  in  composition,  as  follows : 


Hemp 
seed. 

Castor 
bean. 

Squash 
seed. 

Flax- 
seed. 

51.28 
6.84 

18.84 

.87 

22.17 

51.31 

6.97 

18.75 

.76 

22.21 

51.66 

6.89 

18.51 

.88 

22.06 

51.48 

6.94 

18.60 

.81 

22  17 

100 

100 

100 

100 

This  in  addition  to  the  similarity  of  their  deportment  toward  reagents. 

Amer.  Chem.  Jour.,  14,  8,  662-689.  j.  w.  f. 

300.  Osborne,  T.  B. — Proteids  in  flaxseed. 

Author  is  unable  to  state  exactly  the  factor  for  calculating  the  proteids  in  flaxseed 


from  the  nitrogen  found,  but  from  his  studies  is  led  to  suggest 


instead  of  6.2,: 


Sta. 


Record,  4,  11 ;  Amer.  Chem. 
e.  w.  A. 


Conn.  State  Sta.  Report,  1892,  138-142;  Exp. 
Jour.,  14,629-661. 

301.  Milliau,  Ernest,  May  29,  1893.— The  methods  of  testing  oils  and  fats. 

A  general  discussion  of  methods  for  determination  of  the  purity  of  commercial  fats 
and  oils. 

Jour.  Am.  Chem.  Soc,  15  (1893),  153-172. 
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302.  Lane,  Nathaniel  L.,  June,  1893. — Milter's  method  for  the  analysis  of  fat  and  oil — 

a  simplification. 

Author  states  that  he  had  gotten  very  satisfactory  results  by  the  following  simpli- 
fied modification  of  Muter's  process  (Analyst,  1889,  April).  Precipitate  the  lead  soaps 
of  the  saponified  fat  in  a  600  cc.  Erlenmeyer  flask ;  cool  under  running  water,  giving 
flask  a  circular  motion,  by  means  of  which  the  lead  soaps  are  made  to  adhere  to  the 
sides  of  the  flask;  when  perfectly  cool,  wash  by  decantation  with  hot  water,  rinse 
once  with  alcohol,  add  120  cc.  redistilled  ether,  attach  to  reflex  condenser  and  boil 
in  water  bath  till  the  oleate  is  completely  dissolved  and  the  insoluble  soaps  are 
finely  powdery.  Then  cool  thoroughly.  This  boiling  in  ether  diminishes  greatly 
the  time  required  for  filtration .  The  remainder  of  the  process  is  just  the  same  as  the 
original  by  Muter. 

Jour.  Am.  Chem.  Soc.  15,  110-113.  w.  f. 

2,  Chlorophyll  extract. 

303.  Etakd,  A. — Proximate  analysis  of  chlorophyll  extract. 

Author  proposes  to  extract  the  dried,  coarsely  ground  plant,  first  with  CS^ :  (1) 
The  solvent  is  driven  off  at  low  temperature  and  the  residue  extracted  with  cold 
alcohol  until  it  comes  off  colorless;  the  insoluble  greenish  residue,  crystallized 
from  benzol,  and  then  acetic  ether  (in  presence  of  animal  char)  white,  often  beau- 
tiful crystal,  either  solid  hydrocarbons,  alcohols,  glycols,  or  higher  glycerins.  (2)  The 
alcohol  extract  is  distilled  in  vacuo,  taken  up  with  2  per  cent  KOH,  shaken  with 
ether,  which  dissolves  alkaloids,  alcohols,  glycols  and  chlorophyll  substances.  (3)  The 
KOH  solution  is  then  acidified  and  again  agitated  with  ether,  which  dissolves  the 
various  saturated  and  unsaturated  fatty  acids ;  the  original  plant  residue  from  CS2 
extraction  is  then  extracted  with  warm  alcohol,  and  latter  removed  by  distillation 
in  vacuo.  (4)  The  residue  is  mixed  with  one  or  more  volumes  of  pulverized  glass, 
and  shaken  with  cold  alcohol;  the  insoluble  residue  is  rubbed  with  ether,  which 
leaves  undissolved  extractives  free  from  chlorophyll,  of  brownish  green  tint,  and 
astringent  taste.  (5)  The  ether  dissolves  chlorophyll  substances.  (6)  The  alcohol 
extract  from  the  CS2  insoluble  matter  is  distilled  in  vacuo;  the  residue  gives  up 
much  chlorophyll  to  ether,  indeed  most  of  it  is  found  here.  (7)  The  residue  from 
(6)  insoluble  in  ether  always  contains  colorless,  nitrogenous  extractives. 

Compt.  rend.,  114,  1116;  Centralbl.  Agrik.  Chem.,  22,  401-403.  w.  f. 

3.  Estimation  of  pure  fat. 

304.  Gebek,  L. — A  method  for  determining  the  pure  fat  in  fodder  (  Ueber  Fettextr action). 
The  author  finds  that  ether  extract,  purified  by  gypsum  or  bone  black,  is  pure 

fat,  but  results  are  not  concordant.  "  Spanish  earth,"  such  as  is  used  for  the  puri- 
fication of  wines,  is  a  more  satisfactory  purifying  agent.  Before  using,  it  should  be 
made  into  a  paste  with  water,  treated  with  sulphuric  acid  to  remove  carbonate 
evaporated,  ignited,  and  finally  ground,  so  that  it  passes  a  2  mm.  mesh.  Five 
grams  of  air-dry  fodder  are  mixed  with  an  equal  volume  of  "  Spanish  earth,"  placed 
in  an  extraction  tube  over  a  layer  of  3  to  4  cm.  of  "Spanish  earth,"  and  extracted  for 
four  to  five  hours  with  anhydrous  ether.  If  fodders  are  dried  at  100°  C.  previous  to 
the  extraction,  the  results  may  be  much  too  low. 

Ztschr.  angew.  Chem.,  1893,  254.  Landw.  Vers.-Stat.,  43, 193.  Chem.  Centralbl. 
1893,  i,  1093;  1894,  i,  442.  Exp.  Sta.  Record,  4,  No.  10;  5,  801.  Chem.  Ztg.,  18 
Rep.  15.     Jour.  Soc.  Chem.  Ind.,  12,  713.     Ber.  chem.  Ges.,  26,  R,  556. 

a.  l.  w. 
4.  Detection  of  adulteration  of  vegetable  oils. 

305.  Gassend,  A. — Detection  of  sesame  oil  in  olive  oil. 

Some  specimens  of  African  olive  oil  give  a  red  coloration  with  the  sugar  and 
hydrochloric  acid  test,  similar  to  that  obtained  with  sesame  oil.  Spectroscopically, 
they  are  easily  distinguished ;  chemically,  they  may  be  distinguished  by  adding  a 
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little  of  a  10  per  cent  solution  of  sodium  hydrogen  sulphite,  the  red  coloration 
produced  by  olive  oil  being  discharged  very  quickly,  whereas  that  produced  by 
sesame  oil  is  not  discharged  for  twelve  to  forty  minutes. 

Eev.  Internat.  Sci.  Fals.  Aliment,  5,  98;  Chem.  Centralbl. ,  1892,  i,  459;  Jour. 
Chem.  Soc. ,  62,  1133.  j.  w.  f. 

306.  Villavecchia,  V.  and  Fabris,  G. — The  use  of  furfurol  for  the  detection  of  sesame 

oil  in  oil  mixtures. 
Ztschr.  angew.  Chem.,  17,  505;  Chem.  Ztg.,  17,  Rep.  236;  Ber.  chem.  Ges.,  26, 
R,  829;  Jour.  Soc.  Chem.  Ind.,  13,  69. 

307.  Anonymous. — Detection  of  adulteration  of  cocoanut  and  palm  oils. 

The  addition  of  oils  less  soluble  in  absolute  alcohol  may  be  readily  detected  by 
the  insolubility  of  the  mixed  oils  in  that  medium;  5  cc.  of  cocoanut  oil,  previously 
washed  with  95°  alcohol,  should  dissolve  in  10  cc.  absolute  alcohol  at  30°  to  31°  C.s 
and  5  cc.  of  palm  oil,  treated  in  like  manner,  in  20  cc.  of  absolute  alcohol. 

Jour,  pharm.  chim. ;  Rev.  internat.  falsificat.,  6,  82,  83.  w.  f. 

308.  Gantter,  F. — Detection  and  approximate  estimation  of  cotton-seed  oil  in  lard  and 

olive  oils. 

The  author  discards  Becchi's  silver  nitrate  test  as  nonconclusive.  The  iodin  absorp- 
tions of  lard  and  of  cotton  oil,  23  to  27  per  cent  and  43  to  45  per  cent,  respectively 
differ  widely  enough  to  allow  of  the  calculation,  within  10  per  cent,  of  the  propor- 
tion of  cotton  oil  present.  To  detect  smaller  amounts  than  10  per  cent,  1  cc.  of  the 
dry,  melted  fat  or  oil  is  dissolved  in  10  cc.  of  light  j>etroleum  in  a  test  tube;  a  sin- 
gle drop  of  sulphuric  acid  is  added,  and  the  whole  well  shaken.  Pure  lard  gives 
only  a  straw-yellow  to  feeble  reddish-yellow  colored  liquid,  from  which,  on  repose, 
dark,  reddish-yellow  drops  slowly  settle  out,  leaving  a  nearly  or  perfectly  colorless 
upper  liquor.  Olive  oil  acquires  a  rather  darker  color  at  first,  but  behaves  like 
lard  on  standing.  In  presence  of  cotton  oil,  a  deep  brown  to  black  color  is  imme- 
diately formed  which  remains  unchanged  on  standing  even  for  a  long  time. 

Ztschr.  anal.  Chem.,  32,  303-308;  Jour.  Chem.  Soc,  64,  A,  440.  J.  w.  f. 

5.  Estimation  of  cholesterin. 

309.  Obermuller,  K. — Determination  of  cholesterin. 

Present  methods  are  erroneous  because  of  solubility  of  alkaline  soaps  in  ethe- 
real solution  of  cholesterin,  or  to  the  solubility  of  cholesterin  in  the  solutions  of 
the  soaps.  To  obviate  this  error,  dissolve  the  fat  in  ether,  add  concentrated  sodium 
ethylate  (for  1  gram  of  fat,  0.15  grams  of  sodium,  and  1.5  cc.  alcohol) ;  let  stand  at 
ordinary  temperature  with  frequent  agitation;  at  the  end  of  three  hours  the  ethylate 
will  have  disappeared,  and  saponification  is  complete ;  filter,  wash  with  dry  ether, 
unite  the  ethereal  liquid,  evaporate  to  dryness  at  100°  to  120°  C. ;  take  up  residue  in 
a  few  cc.  absolute  ether,  filter,  evaporate,  again  dry  at  120°  C .,  and  weigh.  It  is  possi- 
ble after  saponification  with  the  ethylate  to  take  up  the  product  in  CS-,  add  stand- 
ard solution  of  bromin  in  CS2  just  to  persistent  coloration,  and,  assuming  that  the 
bromin  had  been  used  to  form  cholesterin  dibromid,  to  compute  the  quantity  of 
the  former. 

Bull.  Soc.  Chim.  [3]  7,  658,  659.  w.  f. 

310.  Lewkowitsch,  J. — Determination  of  cholesterin. 

Boil  in  flask  attached  to  inverted  condenser,  with  1.5  part  by  weight  of  glacial 
acetic  acid,  filter,  wash  with  cold  water  till  washings  are  neutral.  Then  boil  the 
filter  and  contents  with  an  excess  of  standard  alcoholic  KOH,  assigning  the  formula 
C_i;H430,.C:H^O  to  the  solid ;  cholesterin  may  be  computed  from  the  amount  of  acetic 
acid  liberated  to  form  potassium  acetate. 

Or  the  cholesterin  may  be  dissolved  in  50  cc.  chloroform,  25  cc.  of  an  alcohol  solu- 
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tion  of  iodin  and  HgCl2  (Hlibl)  are  added;  a  blank  is  m?  ^e  at  the  same  time.     The 
iodin  entering  into  combination  is  determined  by  titration  with  hyposulphite,  68.3 
of  iodin  corresponding  to  100  of  cholesterin. 
Ber.  chem.Ges.,  25,  65;  Bull.  Soc.  Chim  ,  [3]  8,  671-865.  w.  f. 

311.  Schulze,  G.,  and  Frankfurt,  L. — Concerning  the  lecithin  content  of  some  vege- 

table substances. 
Landw.  Vers. -Stat.,  43,  307;  Chem.  Ztg.,  18,  Rep.,  17. 

E. — Other  plant  constituents. 

1.  Essence  of  mustard. 

312.  Schlecht,  A. — Determination  of  essence  of  mustard. 

A  method  is  proposed  dependent  upon  the  digestion  of  the  material  (cabbage, 
colza,  etc. )  with  a  large  excess  of  water  acidulated  with  a  little  tartaric  acid  to  secure 
the  decomposition  of  potassium  myronate ;  subsequent  distillation  into  alkaline  per- 
manganate of  potassium,  reduction  of  manganese  by  alcohol,  oxidation  of  any  sul- 
phurous acid  thus  formed  by  action  of  iodin  dissolved  in  potassium  iodid,  esti- 
mation of  sulphuric  acid  as  usual,  and  the  multiplication  of  the  figures  obtained  for 
BaS04  by  0.425  to  give  the  allyl  sulphocyanid. 

Landw.  Yers.-Stat.  (1892),  41;  Rev.  internat.  falsificat,  6,  136,  137.  w.  f. 

2.   Tannin. 

313.  Fleury,  G. — Estimation  of  tannin. 

Method  depends  upon  the  absorption  of  the  tannin  by  pulverized  white  of  egg, 
and  consequently  the  increased  dry  weights  of  the  latter.  It  is  applicable  to  the 
tannins  of  wine,  of  red  rose  leaves,  but  those  of  gallnuts  are  very  slowly  and  incom- 
pletely absorbed. 

Jonr.  pharm.  chim.,  [5]  25,  499;  Bull.  Soc.  Chim.,  [3]  7,  687.  w.  f. 

314.  Koch,  R. — A  serious  source  of  error  in  the  gravimetric  estimation  of  tannin. 
Results  vary  largely  with  the  hide  used  as  an  absorbent  and  with  the  coloring 

matter  present  in  the  substance  analyzed.     Minute  directions  are  given  for  the  selec- 
tion and  preparation  of  the  hide  used. 

Dingl.  polyt.  Jour.,  280,  141-159;  Bull.  Soc.  Chim.,  [3]  8,  1043,  1044.        w.  f. 

3.   Test  for  polyatomic  phenols. 

315.  Stahl,  J. — Colored  reactions  of  molybdic  acid  with  various  polyatomic  phenols. 
The  author  finds  that  the  orange-colored  reaction  observed  by  Hager  between 

ammonium  molybdate  and  the  tannins  occurs  also  in  the  case  of  the  polyatomic  phe- 
nols having  two  hydroxyls  in  ortho  positions ;  other  phenols  are  not  sensibly  affected. 
This  reaction  occurs  also  in  the  case  of  the  broniin,  nitro,  and  ethereal  derivatives ;  if 
the  phenol  is  itself  a  colored  body  its  color  is  strongly  exaggerated.  An  aqueous 
solution  of  molybdic  acid,  ordinarily  giving  a  blue  color  with  organic  bodies,  in  this 
case  gives  the  yellow  or  brown  tint.  The  author  attributes  it  to  the  active  reduc- 
tion of  molybdic  oxid  MoO:?  to  the  brown  Mo02.  Sodium  tungstate  is  affected  sim- 
ilarly. 
Ber.  chem.  Ges.,  25,  1600;  Bull.  Soc.  Chim.,  [3]  8,  1035.  w.  f. 

4.   G-uanidins. 

316.  Prelinger,  O. — Picric  acid  as  a  general  reagent  for  the  guanidins. 

Brieger  observed  that  methyl  guanidin  is  entirely  precipitated  by  picric  acid; 
Enrich  noted  that  it  was  equally  efficient  in  isolating  guanidin;  the  author  extends 
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this  observation  to  a  triphenyl  guanidin  and  to  phenyl  guanidin,  the  reaction  being 
very  delicate. 
Monatsh.  f.  Chem.,  13,  97-100;  Bull.  Soc.  Chim.,  [3]  8,  1039, 1040.  w.  r. 

317.  Schulze,  E. — Xessler  reagent  as  a  test  for  guanidin. 

The  author  states  that  the  white  precipitate  is  readily  obtained  in  very  weak 
solution,  is  sharply  distinct  from  the  ammonium  precipitate,  and  that  by  other 
reactions  the  white  guanin  precipitate  is  readily  distinguished. 

Ber.  chem.  Ges.,  25,  661 ;  Bull.  Soc.  Chim.,  [3]  8,  1038.  w.  f. 

5.  Alkaloids,  etc. 

318.  Hulsebosch,  L. — Determination  of  alkaloids  in  narcotic  and  other  extracts  (Bestim- 

mung  von  Alkalo'iden  in  narkotischen  und  anderen  Extracten). 
Pharm.  Centralbl.,  1893,  8,  101;  Ber.  chem.  Ges.,  26,  Kef.  339. 

319.  Allen,  A.  H. —  Volumetric  determination  of  alkaloids. 
Chem.  News,  66,  259;  Ber.  chem.  Ges.,  26,  Ref.  389. 

320.  Barthe,  L. — A  volumetric  method  for  alkaloids. 

Dependent  upon  their  indifference  to  phenolphthalein,  but  their  property  of  turn- 
ing litmus  blue. 

Compt.  rend.,  115,  512;  Ber.  chem.  Ges.,  25,  871. 

321.  Grand val,  Alex.,  and  Lajoux,  Henri. — Determination  of  thein  inplants  (Dosage 

de  la  caffein  dans  les  vegetaux). 

Wet  the  powdered  substance  with  ammoniacal  ether  (1  ammonia,  5  ether),  shaken 
together  just  before  adding,  stir  thoroughly,  and  transfer  to  continuous  extrac- 
tion apparatus.  Extract  completely  with  50  cc.  of  chloroform;  drive  off  the  solvent 
completely;  flow  the  dry  residue  with  1  cc.  of  official  sulphuric  acid;  let  stand  some 
moments ;  leach  repeatedly  with  hot  water,  a  little  at  a  time ;  filter  each  portion 
through  a  wet  filter,  unplaited,  keeping  the  funnel  covered;  add  excess  of  ammonia 
to  filtrate;  evaporate  to  dryness  on  water  bath,  to  get  rid  of  coloring  matters,  which 
become  insoluble  in  chloroform;  take  up  with  this  solvent,  filter  solution,  evaporate 
slowly  on  water  bath;  a  pure  white,  crystalline  thein,  free  from  tannin,  is  secured. 

In  the  case  of  roasted  coffee  the  coloring  matters  persist ;  therefore,  the  acid  aque- 
ous filtrate  from  the  first  chloroform  residue  is  made  alkaline,  and  agitated  in  a 
separatory  funnel  with  successive  portions  of  chloroform  (2  or  3) ;  evaporate  the 
solution  obtained,  and  satisfactory  crystals  will  be  yielded. 

Rev.  internat.  falsificat.,  6, 168-170.  w.  f. 

Methods  for  Special  Food  Materials. 
A.— Seeds. 

322.  von  Asb6th,  A.,  1894. — The  analysis  of  seeds  and  grains  (Die  Analyse  der  Sam- 

enarten). 
The  author  had  previously  proposed  a  method  for  the  analysis  of  tuberous  plants, 
and  now  applies  it  to  the  analysis  of  vetches  and  similar  plants.  The  water,  ash, 
and  fat  are  determined  in  the  usual  ways.  The  fat  is  extracted  from  several  por- 
tions of  the  vetch  meal  with  ether,  and  these  portions  are  dried  in  air  until  free  of 
ether,  and  are  then  used  in  the  estimation  of  the  other  constituents.  Five  grams 
of  the  extracted  meal  are  weighed  off  and  mixed  with  several  cubic  centimeters 
of  0.10  potassium  hydrate  and  about  50  cc.  of  cold  water.  The  alkali  is  added 
because  the  wet  meal  has  an  acid  reaction,  and  would  hinder  the  perfect  solution 
of  the  proteids  present.  No  more  alkali  should  be  added  than  just  enough  to  neu- 
tralize the  solution.  In  mixing  the  meal  with  water  the  odor  of  prussic  acid  was 
noticed,  which,  according  to  Ritthausen,  arises  from  the  amygdalin  present.     He 
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was  unable,  however,  to  isolate  the  amygdalin  successfully.  After  settling,  the 
clear  fluid  is  decanted  off,  and  the  residue  washed  again  with  cold  water.  This  is 
continued  until  the  meal  settles  out  quickly,  which  results  after  four  or  five  decan- 
tations.  Now  bring  the  meal  on  a  tared  filter,  and  wash  it  well  with  water.  The 
remaining  substance  is  washed  once  with  alcohol  and  ether,  and  then  dried,  first  at 
40°,  then  at  110°.  The  filtrate  is  added  to  the  decanted  liquid  and  slightly  acidified 
with  acetic  acid.  The  legumin  which  is  separated  is  collected  on  a  tared  filter, 
washed  with  water  acidified  with  acetic  acid,  and  dried,  first  in  a  vacuum  over 
sulphuric  acid  and  finally  at  110°.  By  steaming  the  filtrate  a  flocculent  precipitate 
may  appear.  This  is  albumen  or  some  legumin  remaining  in  solution,  and  is  col- 
lected on  a  tared  filter  and  treated  as  the  legumin.  After  weighing  the  precipitate 
incinerate  it  and  deduct  the  ash  from  the  total  weight.  In  the  remaining  liquid 
the  rest  of  the  nitrogen  may  be  determined  by  the  Kjeldahl  method,  modified  by 
Asboth.     From  this  nitrogen  the  asparagin  is  calculated. 

The  substance  insoluble  in  water  is  divided  into  three  parts — one  for  starch,  one 
for  nitrogen,  and  one  for  ash.  The  nitrogen  is  determined  as  legumin  (factor,  16.87). 
The  cellulose  is  determined  by  difference. 

The  carbohydrates  in  the  extracted  meal  are  determined  by  the  baryta  method. 
Because  of  the  acid  reaction  of  the  wet  meal  it  is  treated  by  the  baryta  method,  as 
usual,  and  the  acid  titred  direct.  The  resulting  base  is  deducted.  By  deducting 
the  starch  from  the  total  carbohydrates  the  dextrin  is  obtained.  He  was  unable  to 
determine  the  sugar  in  the  meal. 

Since  asparagin  contains  21.97  per  cent  of  nitrogen,  the  protein  must  not  be  reck- 
oned from  the  total  nitrogen,  but  the  legumin  and  asparagin  determined  separately. 

Chem.  Ztg.,  18,  32,33.  J.  p.  s. 

323.  Schulze,  E.,  1894. — The  analysis  of  the  seeds  of  plants  ( Ueber   die  Analyse  der 

Pflanzensamen) . 
Chem.  Ztg.,  18,  799-802.  J.  p.  s. 

B.— Cattle  foods  in  general. 

324.  Emmerling,  A. — Concerning  a  simple  method  for  the  detection  and  approximate 

determination  of  sand  in  fodders,  meals,  etc. 
Ztschr.  anal.  Chem.,  33,  46;  Chem.  Ztg.,  18,  Repert.,  30;  Chem.  Centralbl.,  1894, 
i,486;  Ber.  chem.  Ges.,  27,  Ref.  209. 

325.  Woll,  F.  W.,  1894. — Recent  progress  in  the  analysis  of  cattle  foods 

Jour.  Am.  Chem.  Soc,  16,  174-178;  Exp.  Sta.  Record,  5,937.  J.  p.  s. 

326.  Leandre. — Practical  methods  for  analysis  of  flour  (Methodes  pratiques  d'analyses 

des  farines). 

The  author  recommends,  for  determination  of  moisture,  drying  5  grams  to  con- 
stant weight  in  an  oil  bath  at  100°  to  110°  C,  weighing  at  half-hour  intervals.  In 
determining  gluten,  the  caution  is  given  to  allow  the  mixed  dough  to  stand  two  hours 
under  a  watch  glass  before  washing  to  permit  "  complete  hydration."  For  determina- 
tion of  ash,  5  grams  are  slowly  ignited  in  a  muffle  or  in  a  platinum  dish.  The  soda- 
lime,  and  Kjeldahl  methods  and  Bolierre's  ammonimeter  are  recommended  for 
nitrogen  determination.  Aqueous  extract  is  found  by  converting  100  grams  of  the 
flour  to  a  paste,  diluting  to  a  liter  with  cold  water,  filtering,  rejecting  first  part,  and 
evaporating  to  dryness  50  cc.  of  the  filtrate.  To  determine  fat,  5  grams  is  successively 
percolated  with  6  to  10  portions  of  ether,  percolate  evaporated,  dried  at  100°  C.  for  an 
hour,  and  weighed. 

Rev.  internat.  falsificat.,  6,  133-136,  and  153-156.  w.  f. 

327.  Smith,  John  Barker.—  New  method  of  valuation  for  bread,  flour,  albumens,  etc. 

{2d  part). 
Bull.  Acad.  Roy,  de  Belgique  [3],  22,  528;  Ber.  chem.  Ges.,  25,  603. 

5556— No.  43 19 
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C. — Sugar  in  tomatoes. 

328.  Caldwell,  G.  C. — Determination  of  sugar  in  the  tomato. 

Neither  the  polariscope  or  Fehling  test  considered  wholly  reliable  for  direct 
determination  of  sugar  in  tomatoes.  In  the  method  used  tomatoes  were  dried  at 
100°  C,  the  ground  residue  extracted  with  boiling  water  or  90  per  cent  alcohol  in 
extraction  apparatus.  Extraction  with  the  latter  solvent  and  determination  of 
sugar  by  gravimetric  copper  method  gave  very  satisfactory  results. 

N.  Y.  Cornell  Sta.  Bull.,  No.  49,  301,  302 ;  Exp.  Sta.  Record,  4,  802.  e.  w.  a. 

D. — Oil  cake — mustard  oil  content. 

329.  Ulbricht. — The   mustard    oil    content  of  rape  and  oil  cakes  (Ueber  die  Menge 

atherischen  Senfols  welche  Bapskuchen  lief  em). 

Schuster  and  Mecke  (Chem.  Ztg.,  1892,  p.  1954)  found  that  the  heating  which  rape 
seed  was  submitted  to  previous  to  extraction  of  its  oil  developed  a  substance  which 
yielded  mustard  oil  when  the  press  cake  was  mixed  with  water.  This  generation  of 
mustard  oil  when  cake  was  mixed  with  water,  had  previously  been  taken  as  indi- 
cating the  presence  of  mustard  seed  in  the  cake.  Ulbricht  controlled  the  above 
experiments  and  arrived  at  the  same  conclusion,  namely,  that  the  presence  of  mus- 
tard oil  did  not  necessarily  indicate  adulteration  of  the  oil  cake,  but  was  a  natural 
product.     Method  of  determining  mustard  oil  in  feeding  stuff  given. 

Landw.  Vereinssch.  Bait.  Cent.  Ver.,  1893,  65,  66;  Exp.  Sta.  Record,  4,  No.  11. 

e.  w.  A. 

330.  Schuster  and  Mecke. — The  mustard  oil  product  from  rape  and  oilcakes. 
Chem.  Ztg.,  1892,  1954;  Exp.  Sta,  Record,  4,  No.  11. 

E. — Oil  cakes — moisture  and  oil. 

331.  Aitken,  A.  P.,  1894. — A  rapid  and  accurate  method  of  determining  tire  moisture  and 

oil  in  linseed  calces  and  other  feeding  stuffs. 
Jour.  Am.  Chem.  Soc,  16,  114-122;  Chem.  Centralbl.,  1894,  1,  743-745. 

332.  Leather,  J.  W. — Detection  of  castor-oil  seed  and  croton  seed  in  feeding  stuffs. 
Analyst,  1892,  121-127;  Exp.  Sta.  Record,  4,  211. 

333.  Hiltner,  L. — Simple  method  for  recognizing  adulterations  of  peanut  cake. 
Landw.  Vers.-Stat.,  40,  351-355;  Exp.  Sta.  Record,  4,  381. 

F.— Tea. 

334.  Dvorkovitch. — Determination  of  caffein,   tannin,   and  fermentation  jwoducts  of 

tannin  in  tea  (Les  analyses  de  differentes  sortes  de  the  chinois) . 

In  discussing  the  bases  for  the  valuation  of  tea,  the  author  proposes  the  follow- 
ing method  for  analysis  of  tea.  Thoroughly  extract  the  powdered  tea  with  hot 
water,  treating  three  times  with  200  cc.  of  boiling  water  and  twice  boiling  with 
200  cc.  of  water,  using  10  grams  of  tea,  Unite  the  extract  and  make  up  to  a  liter. 
Treat  a  part  with  petroleum  ether,  agitating  thoroughly  and  treating  three  times. 
To  600  cc.  thus  treated  add  600  cc.  Ba(OH)-2,  4  per  cent  solution;  shake  and  filter  at 
once.  To  the  filtrate  add  100  ec.  of  common  salt  solution  (20  per  cent),  and  shake 
three  times  with  chloroform,  using  altogether  about  400  cc.  of  this  solvent.  Decant, 
rmse,  evaporate  from  tared  dish.  The  use  of  lime  or  magnesia  for  boiling  with  the 
tea  lead  to  too  low  results. 

In  determining  tannin  the  Lowenthal  principle  is  used,  attention  being  called  to 
the  fact  that  the  rate  of  oxidation  is  slower,  with  more  rapid  addition  of  permanga- 
nate. Use  40  cc.  of  tea  extract  above  mentioned ;  add  500  cc.  water,  25  cc.  indigo 
carmine  (25  cc.=  20  cc.  permanganate),  and  25  cc.  sulphuric  acid  (1:5);  add  23  cc. 
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permanganate  (130  cc.=100  cc.  TN5  oxalic  acid) ;  and  then  add  the  reagent,  2  or  3  drops 
per  second,  until  reaction  is  complete;  use  no  more  than  38  cc.  of  the  permanganate, 
taking  less  tea  extract,  if  need  be.  (In  standardizing  the  indigo,  add  11  cc.  per- 
manganate, then  2  or  3  drops  per  second,  and  finally  only  1  drop  per  second.) 

In  determining  decomposition  product,  to  80  cc.  of  the  tea  extract  add  20  cc.  4 
per  cent  Ba  (OH):,  filter,  and  make  up  50  cc.  filtrate  as  in  determining  tannin.  Add 
18  cc.  permanganate,  then  2  or  3  drops  per  second.  The  amount  of  permanganate 
increases  with  the  degree  of  fermentation. 

Rev.  intermit,  falsificat.,  6,  65-68,  78-81.  w.  f. 

335.  Cazeneuve  and  Bietrix. — Determination    and   extraction  of  the  caffein  of  tea 

(Dosage  et  extraction  de  la  caffeine  du  the). 

Authors  give  an  outline  of  the  methods  of  Pelletier  and  Caventou,  of  the  Fiench 
Codex,  of  Loche,  of  Paul  and  Cownley,  and  of  Cazeneuve  and  Caillot.  They  find 
that  by  the  methods  of  Loche  and  of  the  Codex  3  per  cent  is  extracted,  by  that  of 
Paul  and  Cownley  3.80,  and  by  that  of  Cazeneuve  and  Caillot  3.73.  The  last  two 
methods  give  a  colorless  product,  the  others  a  colored  one.  The  method  of  Caze- 
neuve and  Caillot  is  preferred  on  account  of  its  rapidity. 

Rev.  internat.  falsificat.,  6,  13,  14.  w.  f. 

336.  Haxausek,  Edouard. — Detection  of  steeped  tea  leaves  (The  epiuseoudeja  employe 

et  son  analyse). 

The  author  has  studied  the  indices  of  refraction  of  successive  hot  aqueous  extracts 
of  tea,  and  concludes  that  the  refractive  indices  diminish  with  the  degree  of  exhaus- 
tion. The  refractive  index  is  the  numeral  expression  of  the  total  water-soluble  mat- 
ters of  the  decoction  and  not  of  the  tannin  alone;  nor  do  they  show  any  relation- 
ship to  the  color  of  the  tea  (black,  yellow,  or  green).  Teas  made  up  of  one-half 
weight  of  steeped  tea  leaves  have  a  considerably  lower  refractive  index  than  whole 
teas  of  the  same  kind,  so  that  the  index  may  be  used  as  a  means  of  detecting  such 
fraud  in  large  measure. 

Rev.  internat.  falsificat.,  5,  210,  211,  6,  209, 210.  f. 

G.— Cocoa. 

337.  Suss,  P. — Determination  of  theobromin  in  cocoa. 

Pulverize  with  an  equal  part  of  sand ;  extract  6  grams  of  the  mixture  for  six 
hours  with  petroleum  ether ;  the  residue,  thus  deprived  of  fat,  is  mixed  with  200  cc.  of 
water  and  6  grams  of  pure  lead  oxid,  and  then  heated  with  stirring  for  thirty  min- 
utes ;  filter ;  treat  residue  a  second  time  with  100  cc.  of  water.  Reduce  united  aqueous 
extracts  to  10  cc,  mix  with  100  cc.  of  chloroform,  shake  three  minutes,  separate,  distill 
off  most  of  the  chloroform,  and  transfer  residue  to  a  tared  vessel,  carefully  washing 
the  distillation  flask  with  a  little  chloroform,  and  evaporate  slowly  on  water  bath. 

Ztschr.  anal.  Chem.,  1893,  32-57;  Rev.  internat.  falsificat.,  6,  175.  w.  f. 

338.  Schroeder,  M.,  1892. — Estimation  of  sugar  in  cocoa  preparations. 

The  estimation  of  grape  sugar  in  mixed  cocoas  or  chocolates  can  not  be  effected  by 
Fehling's  solution  on  account  of  the  small  amount  of  invert  sugar  in  commercial  cane 
sugar.  By  using  the  polariscope  good  results  may  be  obtained,  since,  if  grape  sugar  is 
present,  the  rotation  after  inversion  will  be  less  than  it  should  be.  Fermentation 
may  be  used  as  a  check,  the  amylin,  which  is  invariably  present  in  grape  sugar 
being  then  easily  recognizable. 

Ztschr.  angew.  Chem.,  1892, 173-183 ;  Jour.  Chem.  Soc,  64,  ii,  100.  J.  w.  P. 

H. — Coffee  substitutes. 

339.  Moscheles  and  R.  Stelzner. — Analysis  of  coffee  substitutes. 

Imitation  coffee  yields  a  higher  aqueous  extract  than  the  real  article.  Twenty- 
five  grams  of  the  compound  is  rubbed  in  a  mortar,  introduced  into  a  liter  flask,  and 
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digested  with  500  cc.  of  water  on  the  water  hath  for  half  an  hour.  The  mixture  is 
made  up  to  1  liter.  Fifty  cubic  centimeters  of  the  extract  is  evaporated  and  weighed. 
Pure  coffee  gives  20  to  30  per  cent  of  extract,  while  some  coffee  substitutes  yield  as 
high  as  72  per  cent. 

Chem.  Ztg.,  16,  281,  282 ;  Jour.  Chem.  Soc,  62,  1534, 1535  j.  w.  f. 

I. — Vinegar. 

340.  Imhoff. — To  detect  the  adulteration  of  vinegar  by  mineral  acids. 

Stir  several  drops  of  a  dilute  solution  of  methylanilin  violet  with  a  drop  of  the 
vinegar  on  a  porcelain  plate;  if  mineral  acids  are  present,  the  color  will  quickly 
change,  becoming  green  if  HC1  or  H^S04be  present,  blue  if  carbolic  acid  is  present 

Jour.  d.  1.  Soc.  de  Pharm.  d'Anvers;  Rev.  internat.  falsificat.,  6,  49.  w.  f. 

341.  Thumann,  A. — To  detect  sulphuric  acid  in  vinegar. 

Put  small  pieces  of  white  paper  in  the  vinegar,  contained  in  a  porcelain  dish,  and 
slowly  evaporate  at  a  moderately  low  temperature.  If  sulphuric  acid  be  present, 
the  paper  will  be  blackened. 

Eev.  internat.  falsificat.,  6,  1*28.  w.  f. 

ALCOHOLIC  LIQUORS. 
Absolute  Alcohol. 

342.  Squibb,  Edward  R.,  1893. — Absolute  alcohol  (second paper.) 

Author,  believing  that  by  use  of  cold-lime  process  and  simple  distillation  more 
perfect  freedom  of  pure  alcohol  from  water  might  be  effected  than  had  hitherto 
been  attained,  experimented  upon  the  subject.  As  an  indication  of  the  degree  of 
"absoluteness"  obtained,  the  specific  gravity  was  used.  The  author  describes  some 
very  accurate  apparatus  used  for  this  determination,  for  which  see  original. 

The  author  did  not,  however,  succeed  in  passing  his  earlier  figure,  0.79350  sp.  gr., 
nor  even  in  fairly  equaling  it.  He  finds  the  sodium  process  inferior  to  the  cold- 
lime  process. 

Jour.  Am.  Chem.  Soc,  15,  126-140.  w.  f. 

General  Methods. 

343.  Gossart,  Emile. — A  new  process  for  the  analysis  of  alcohol  and  alcoholic  liquors 

(Nouveau  procede  d' 'analyses  des  alcools). 

The  method  proposed  is  one  of  comparison,  depending  upon  the  fact  that  a  drop  of 
pure  alcohol  will  roll  upon  a  surface  of  like  nature,  while  it  will  disappear  in  a 
pure  liquid  of  unlike  nature,  and  that  in  the  presence  of  a  mixture  drops  will 
behave  as  if  in  the  presence  of  their  likes.  The  vapor  tension  by  which  the  drops 
are  sustained  is,  however,  modified  by  degree  of  dilution,  as  well  as  by  temperature 
and  the  slope  of  the  surface,  increase  of  dilution  tending  to  diminish  the  degree  of 
rolling  and  to  cause  the  disappearance  of  the  drop.  An  increase  of  viscosity,  on 
the  other  hand,  increases  the  delicacy  of  the  process.  It  is  claimed  that  0.1  per  cent 
of  each  impurity  can  be  certainly  detected  and  estimated  by  this  process,  and  that 
without  great  expenditure  of  time  or  labor. 

Rep.  Pharm.,  July,  1892,  301 ;  Rev.  internat.  falsificat.,  6,  26-29.  w.  f. 

344.  Grunhut,  L. — A  difficulty  in  Rose's  process  for  the  estimation  of  alcohol. 

The  oxidation  of  the  alcohol  to  carbonic  anhydrid  and  water  is  found  to  depend 
to  a  great  extent  on  the  amount  of  sulphuric  acid.  If  too  much  acid  is  added,  an 
independent  decomposition  of  the  permanganate  will  set  in,  rendering  the  results 
untrustworthy.     The  process  can  not,  therefore,  be  recommended. 

Chem.  Ztg.,  15,  847,848;  Jour.  Chem.  Soc,  62,  1031.  j.  w.  f. 
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345.  Lalieu,  A. — Determination  of  dry  extract  and  glycerol  in  alcoholic  liquors,  vinegar, 

etc.  (Le  dosage  de  Vextrait  sec  dans  les  essais  chimico-pharmaceutiques.) 
Use  only  1  gram  of  substance  (in  the  case  of  wines,  set  the  weight  at  0.995,  as  5 
milligrams  will  be  lost  in  the  one  and  one-half  minutes  consumed  in  weighing). 
Drop  a  little  more  than  1  cc.  in  a  tared  watch  glass,  take  up  excess  by  a  strip  of 
filter  paper,  dry  for  thirty  minutes  in  a  water  bath,  cool  on  a  piece  of  metal,  and 
weigh.  (In  case  of  wines  and  vinegar,  add  0.002  grams  for  glycerol  volatilized,  but 
not  in  case  of  beers.)  In  wines  rich  in  extract,  beers,  etc.,  dilute  to  two  or  four 
volumes  with  water,  weigh  out  1  gram,  and  proceed  as  above.  Glycerol  may  be 
determined  in  red  wines  (but  not  in  white  or  sweet  wines  nor  in  beer)  and  in  vine- 
gar by  estimating  loss  by  further  drying  for  two  or  three  hours. 

Jour.  d.  1.  Soc.  de  Pharm.  d' An  vers;  Rev.  int  ernat.  falsificat.,  6,  103,  101  and 
116-119.  w.  f. 

346.  vox  Bitto,  Bela. — Reaction  for  monovalent  alcohols  (Analyse  des  alcools). 

A  monovalent  alcohol  to  which  1  or  2  cc.  of  a  0.05  per  cent  aqueous  solution  of 
methyl  violet  and  then  0.5  cc.  of  an  alkaline  polysulphid  are  added,  and  the  mixture 
shaken,  takes  on  a  clear  coloration,  becoming  cherry  to  violet-rose ;  otherwise  the 
liquid  colors  bluish-green,  and  later  precipitates  violet-red  flecks,  leaving  the  liquid 
yellow.     Polyvalent  alcohols  do  not  produce  the  reaction. 

Chem.  Ztg.,  15  (1893),  611;  Rev.  internat.  falsificat.,  ?,  61.  f. 

Distilled  Liquors,  etc. 

347.  Mohler,  E. — Examination  of  commercial  spirits  (Gang  zur  JJntersuchung  von  Han- 

dels-Sprit). 

Aldehyde  is  determined  by  the  author  coiorimetrically  by  means  of  rosanilin  bisul- 
phite, the  tint  being  compared  with  that  obtained  by  dissolving  ethy]  aldehyde  in  a 
50  per  cent  solution  of  pure  alcohol. 

Furfurol  is  also  determined  coiorimetrically  by  means  of  anilin  along  with  acetic 
acid,  0.1  milligram  of  furfurol  being  capable  of  detection  in  this  manner.  The  alco- 
holic homologues  are  estimated  by  the  colorimetric  method  by  means  of  sulphuric 
acid  after  removal  of  aldehyde,  furfurol,  and  bases  by  the  use  of  anilin  phosphate. 
The  nitrogenous  constituents  are  determined  very  much  in  the  same  manner  as  in  the 
process  generally  employed  for  water  analysis,  distilling  first  in  presence  of  sodium 
carbonate  and  afterwards  with  alkaline  permanganate.  The  sample  under  examina- 
tion must,  however,  first  be  heated  along  with  a  little  phosphoric  acid  in  order  to 
expel  alcohol.  The  free  acid  (calculated  as  acetic)  is  determined  by  titration  with 
5[  potash  solution,  using  phenolphthalein  as  indicator.     Extract  is  estimated  by 

10 

drying  for  seven  hours  in  a  Gay-Lussac  oven  the  residue  obtained  by  the  evapora- 
tion of  50  cc.  of  the  sample. 
Ann.  chim.  phys.,  23  [6],  121;  Ztschr.  anal.  Chem.,  31,  583.  b.  b.  r. 

348.  Bardy,  C. — Approximate  method  for  determining  higher  alcohols  in  ethyl  alcohol. 
The  method  is  intended  to  apply  to  "head  and  queue"  alcohol,  and  the  distillery 

residues  known  as  "  essential  oils."  It  consists  in  the  separation  of  butyl  and 
amyl  alcohol  by  the  solvent  action  of  CS;  in  the  presence  of  saturated  salt  solution; 
the  subsequent  separation  of  the  CS2  by  evaporation  in  the  presence  of  strong  H2S04, 
and  the  formation  of  the  acetic  esters  by  the  addition  of  glacial  acetic  acid.  The 
combined  esters  are  separated  by  saturated  salt  solution,  measured  at  15°  C,  and 
multiplied  by  coefficient  0.8  to  get  the  percentage  of  combined  butyl  and  amyl 
alcohol  present  m  the  original  liquid.  Propionic  acid  is  separated  with  the  ethyl 
alcohol  from  the  saline  liquid  residue  from  the  washing  with  CSj,  by  distillation 
until  distillate  stands  at  50  alcoholometric  degrees.  Its  percentage  may  then  be 
approximately  estimated  by  the  method  of  Barbet  or  of  Gossart, 

Compt.  rend.,  May  23, 1892;  Rev.  internal,  falsificat.,  6, 119-121 ;  Bull.  Soc.  Chim. 
[3],  7,  685.  w.  f. 
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Wine. 
A. — General. 
319.  Botteler,  M. —  Wine  analysis  (Weinuntersuchung). 

Ztschr.  Nahr.  Untersuch.,  1892,  97;  Ztschr.  angew.  Chem.,  1892,  470. 

B. — Extract,  sugar  and  alcohol. 

350.  Wetzke,  T.,  June,  1893. — Alcohol  and  extract  determinations  in  rich  wines  (AlJcohol- 

und  Extractbestimmnng  in  gehaltreichen  Weinen). 

Reference  is  made  to  the  determination  of  alcohol  by  the  direct  distillation  pro- 
cess and  also  by  difference.  In  this  latter  method  the  specific  gravity  of  both  the 
original  sample  and  also  of  the  dealcoholized  wine  is  taken,  the  liquid  being  in  this 
latter  case  made  up  to  its  original  volume.  The  difference  between  the  specific 
gravities  is  subtracted  from  1,000,  and  from  the  figure  thus  secured  the  alcohol 
percentage  can  be  obtained  by  reference  to  a  table.  Alcohol  determinations  in  a 
number  of  wines  by  both  processes  are  reported,  the  regular  distillation  method 
yielding  considerably  higher  figures  in  every  case.  Results  of  a  series  of  estima- 
tions of  extract,  both  by  the  direct  and  the  indirect  methods,  is  also  given,  the 
figures  for  the  latter  process  being  taken  from  the  tables  of  both  Schultze  and 
Hager.  In  the  indirect  method  for  extract  estimation,  the  dealcoholized  wine  is 
diluted  to  its  original  volume  and  its  density  accurately  determined.  In  the  results 
reported  the  figures  for  the  indirect  method,  as  taken  from  Schultze's  table,  show  a 
very  close  agreement  with  those  obtained  by  the  direct  method. 

Chem.  Ztg.,  17,  836.  b.  b.  r. 

351.  Jean,  Ferdinand. — Note  on  the  determination  of  dry  extract  in  wines  {Observation 

sur  le  dosage  de  Vextrait  sec  dans  les  vins). 

The  author  proposes  that  the  determination  be  made  in  the  presence  of  a  known 
quantity  of  litharge,  thus  avoiding  the  errors  due  to  volatilization  of  glycerol,  size  of 
vessel,  time  of  drying,  etc.,  and  permitting  the  hastening  of  the  operation  by  use  of  a 
temperature  higher  than  that  of  the  water-bath. 

Rev.  internat.  falsificat.,  6,  119;  Chem.  Centralbl.,  1893,  i,  960.  w.  f. 

352.  Medicus. — Quick  extract  estimation  in  wines  (Rasche  Extractbestimmnng  im  Wein). 
Five  cubic  centimeters  of  wine  are  evaporated  on  a  weighed  watch  glass  and  the 

residue  dried  for  half  an  hour  in  a  water  oven.  In  ordinary  wines  the  results  agree 
moderately  well  with  those  secured  by  the  official  method.  Sweet  wines  should  first 
be  diluted  to  ten  times  their  volume,  or  so  much  that  the  amount  of  extract  should 
not  exceed  0.2  gram.  The  figures  thus  secured  are  about  0.5  per  cent  higher  than 
those  obtained  by  the  indirect  method. 
Ber.  Ver.  Bay.  angew.  Chem.,  1893,  80;  Ztschr.  anal.  Chem.,  32,  362.  b.  b.  r. 

353.  Nessler,  J.,  June,  1893. — Determination    of  extract    and    sugar   in   new    wines 

(Bestimmung  des  Extract-  und  Zuckergehaltes  injungen  Weinen). 

Allusion  is  made  to  the  changes  in  composition  taking  place  in  new  wines? 
especially  in  those  which  are  slightly  sweet,  and  these  changes,  occurring  during 
the  after  fermentation,  cause  a  considerable  diminution  in  the  proportion  of  sugar 
and  extract.  The  results  of  determination  of  sugar  and  extract  in  eleven  samples 
of  wine  are  given,  duplicate  determinations  being  made  with  an  interval  of  three 
days  between  the  tests.  The  results  of  these  experiments  indicate  the  necessity  of 
making  the  extract  and  sugar  estimations  simultaneously,  since  a  quite  considera- 
ble discrepancy  m  the  figures  secured  is  exhibited. 

Chem.  Ztg.,  17,  878.  b.  b.  r. 

354.  Muller,  J.  A. — Estimation  of  the  dry  residue  from  wine. 

Rates  of  desiccation  for  wines  contaiuing  various  quantities  of.  glycerol  are 
deduced,  thus  permitting  the  absolute  residue  at  100°  to  be  calculated  from  the 
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residue   after  twelve  hours   desiccation,  which    is  a  quantity  depending   on  the 
percentage  of  glycerol  present,  aud  the  quantity  of  wine  taken  for  evaporation, 
provided  that  the  residue  is  not  much  more  than  0.1  gram,  and  that  the  desiccation 
is  carried  on  exactly  in  accord  with  the  prescribed  method. 
Bull.  Soc.  Chim.  [3].  9,  6-10 ;  Jour.  Chem.  Soc,  64,  A,  501.  j.  w.  f. 

355.  BorntraGER,  Arthur,  April  15,  1801. — 7s  it  needful    to   remove   the  lead  from 

wine  clarified  by  lead  acetate?   (1st  es  nbtig  fur  die  Zuckertitrierung  nach  Fehling 

die  mit  Bleiessig  ausgefdllten  Weine  von  Blei  zu  befreienf) 

The  author  states  that  the  presence  of  lead  may  be  ignored  in  wines  containing 

1  per  cent  or  more  of  sugar.     If  less  than  that  amount  of  sugar  is  present,  however, 

he  finds  that  the  lead  ferrocyanid  which  is  formed  interferes  with  the  end  reaction. 

Ztschr.  angew.  Chem.,  1801,  232.  w.  d.  b. 

356.  Borntrager,    Arthur. — Estimation  of  alcohol    in    wine    {NochmaU  zur   Alko- 

holbestimmung  im  Weine  durch  Destination  und  Ermittelung  der  Diclite  des  Destil- 
lates.) 
The  author  insists  on  the  correctness  of  his  former  statement,  that  it  is  unneces- 
sary to  neutralize  ordinary  wines  before  distillation  in  the  determination  of  alcohol. 
Even  when  the  amount  of  acetic  acid  present  is  as  high  as  1.12  per  cent,  the  error  in 
the  alcohol  determination  amounts  to  only  about  0.3  per  cent.     To  prevent  foaming 
or  bumping,  the  use  of  sand  or  pumice  stone  is  suggested,  in  place  of  tannin,  as 
directed  by  Borgmann. 
Ztschr.  angew.  Chem.,  1804,  108-111.  w.  D.  b. 

C. — Recognition  of  potato  sugar. 

357.  Fresenius,  W. — Fecognition  of  potato-starch  sugar  in  wines. 

The  statement  of  Xeubauer  that  the  substances  precipitable  from  potato-starch 
sugar  were  not  fermentable,  having  been  based  on  experiments  made  with  beer  yeast, 
and  the  investigations  of  v.  Raumer  having  shown  that  the  behavior  of  these  sub- 
stances was  not  identical  with  different  kinds  of  yeast,  the  following  experiments 
were  made :  A  specimen  of  dextro-rotating  wine,  examined  by  Medietas  (Ztschr.  anal. 
Chem.,  30,  665-688),  and  an  optically  inactive  wine  were  evaporated  to  sirups  and 
mixed,  the  former  with  a  10  per  cent  solution  of  completely  fermentable  invert  sugar, 
and  the  latter  with  a  10  per  cent  solution  of  potato-starch  sugar  containing  the 
so-called  ; ' unfermentable  substances.'7  Under  the  influence  of  pressed  yeast  at 
30°  C.  both  lost  their  rotating  power  completely  in  four  days.  In  a  similarly  con- 
ducted experiment  with  a  nonpolarizing  wine  mixed  with  potato-starch  sugar  and 
beer  yeast  the  solution  still  showed  a  rotation  of  5°  after  thirteen  days.  It  was 
noticed  that  the  wines  were  very  apt  to  become  moldy  on  the  surface,  and  after  the 
growth  of  mold  the  dextro-rotatory  constituents  were  found  to  have  disappeared. 
The  same  was  the  case  with  nitrates. 

Ztschr.  anal.  Chem.,  30,  660-672;  Jour.  Chem.  Soc,  62,  022.  j.  w.  f. 

358.  Medicus,  L.,  and  Immerheiser,  C. — Thefermentability  of  dextrin. 

Some  specimens  of  wine  which  the  authors  had  condemned  as  adulterated  with 
potato-starch  sugar  were  by  other  analysts  pronounced  genuine  on  account  of  the 
complete  ferment  ability  of  their  dextrorotatory  constituents.  The  authors  confirm 
the  fact  of  the  complete  fermentation,  but  found  it  to  take  place  very  slowly.  Speci- 
mens giving  originally  a  dextrorotation  of  0.15°  to  0.83°  lost  this  entirely  in  from 
twenty-five  to  twenty-eight  days  after  mixing  with  pressed  yeast.  The  substances 
so  fermented  were  proved  to  be  dextrins  by  their  behavior  toward  Fehling's  solution 
after  inversion,  a  much  greater  increase  in  the  reducing  power  being  found,  after  treat- 
mentcapable  of  saccharifying  the  dextrin,  than  after  simple  inversion  of  the  cane  sugar 
present.  These  results  were  confirmed  by  experiments  upon  potato-starch  sugar. 
Two  hundred  and  fifty  cubic  centimeters  of  a  16  per  cent  solution,  mixed  with  a  little 
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ammonium  and  potassium  phosphates  and  2  grams  of  pressed  yeast,  fell  off  in  rotary 
power  from  17°  to  7°  in  eleven  days  at  ordinary  temperatures,  and  on  further  addi- 
tion of  yeast  and  elevation  of  temperature  to  30°  C.  the  polarization  was  reduced 
to  ahout  1°  in  the  course  of  thirty-four  days.  In  a  second  experiment  on  solutions 
of  the  same  strength  without  phosphates,  hut  with  more  yeast,  the  rotation  fell  to  0° 
after  thirty  two  days.  In  a  third  experiment  dextrin,  precipitated  hy  alcohol  from 
potato-starch  sugar  and  thoroughly  washed  with  alcohol,  was  employed  with  a  pre- 
cisely similar  result.  The  conclusion  is  that  dextrin  is  with  difficulty  completely 
fermentable  under  the  influence  of  vigorous  pressed  yeast  at  a  favorable  tempera- 
ture. 
Ztschr.  anal.  Chem.,  30,  665-668;  Jour.  Chem.  Soc,  62,  922.  j.  w.  f. 

D. — Glycerol  estimation. 

359.  Suho,  E. — Glycerol  determination  (Glycerinbestimmung). 
Arch.  Hyg.,  14,  305;  Ztschr.  angew.  Chem.,  1892,  430. 

360.  Baumert  and  Schaumanx. — Determination  of  glycerin  in  wine   (Glycerinbestim- 

mung  in   Wein). 

Evaporate  50  to  100  cc.  of  the  wine  to  half  its  volume  with  1  to  2  grams  pure  pre- 
cipitated calcium  carbonate  and  distill  in  a  current  of  superheated  steam.  To  the 
distillate,  which  should  measure  about  200  cc,  add  10  to  12  grams  caustic  potash 
free  from  oxalic  acid.  When  cool  add  saturated  permanganate  solution  until 
the  color  becomes  permanent.  Boil  for  one-balf  hour  and  decolorize  by  passing  a 
stream  of  sulphurous  acid  gas  into  the  solution.  Add  concentrated  acetic  acid  and 
heat  until  sulphurous  acid  is  driven  off.  Precipitate  with  calcium  chlorid  solution. 
When  the  precipitate  of  calcium  oxalate  and  sulphate  has  settled,  collect  on  an  asbes- 
tos filter  and  wash  with  hot  water.  Boil  the  precipitate  together  with  the  asbes- 
tos in  dilute  sulphuric  acid  and  titrate  with  permanganate  solution  which  has  been 
standardized  with  oxalic  acid.  Ninety  parts  of  oxalic  acid  correspond  to  92  parts  of 
glycerin. 

Arch.  Pharm.,  231,  324;  Ztschr.  angew.  Chem.,  1892,  716;  Ber  chem.  Ges.,  25, 
Ref.,  918;  Ztschr.  anal.  Chem.,  31,  717.  a.  l.  w. 

361.  Salvatori,  S. — Oxidation  of  glycerol  in  acid  solution. 
The  details  of  oxidation  with  permanganate  are  given. 

Staz.  sper.  agr.  Ital.,  21,  130-140;  Jour.  Chem.  Soc,  64,  ii,  247.  J.  w.  f. 

362.  Salvatori,  S. — Estimation  of  glycerol  in  wine  and  ether  fermented  liquids. 

The  author  gives  the  details  of  the  application  of  the  permanganate  method  to 
wines. 

Staz.  sper.  agr.  Ital.,  21,  141-145;  Jour.  Chem.  Soc,  64,  ii,  248.  J.  w.  f. 

363.  Johnstone,  W. — Determination  of  glycerol  by  potassium  permanganate. 
Author  finds  in  Wanklyn's  process  that  not  only  are  traces  of  alcohol  converted 

to  oxalic  acid  by  the  action  of  the  permanganate,  but  also  any  free  butyric  acid. 
He  finds  that  the  substitution  of  potassium  manganate  is  preferable  in  the  titration 
of  the  oxalic  acid. 
Jour.  Soc.  Chem.  Ind.,  10,  203;  Bull.  Soc.  Chim.  [3],  8,  1036, 1037.  w.  f. 

364.  Mangold,  C. — Determination  of  glycerol  by  the  method  of  Benedict  and  Zsigmondy. 
Author  states  that  heating  after  addition  of  permanganate  is  needless.     Presence 

of  butyric  acid  does  not  influence  the  result,  because  permanganate  in  alkaline 
medium  does  not  attack  it  in  the  cold;  prolonged  boiling  is  required  to  transform 
it  in  such  medium  into  oxalic  acid.  Check  tests  made  include  mixtures  containing 
90  per  cent  of  butyric  acid.  Recommends  solution  of  0.1  to  0.4  gram  of  glycerol  in 
300  cc  water,  addition  of  10  grams  KOH,  and  about  ten  times  as  much  permanganate, 
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in  5  per  cent  solution,  as  there  is  glycerol  present,  keeping  the  mixture  cool.  After 
thirty  minutes  add  TL2O2  in  slight  excess  of  amount  needed  for  discharge  of  color; 
make  up  to  a  liter,  mix,  and  filter  off  500  cc.  through  a  dry  filter ;  heat  for  thirty  min- 
utes to  decompose  excess  of  H.jOj,  cool  to  60°,  and,  after  adding  sulphuric  acid,  titrate 
with  standard  permanganate. 
Ztschr.  angew.  Chem.,  1891,  400;  Bull.  Soc.  Chim.    [3],  8,  1037,  1038.  W.  f. 

365.  Lecco,  M.  F. — Determination  of  glycerol  in  sweet  wines  (Zur  Glycerinbestimmung 

im  siissen  Weine). 

The  author  finds  that  when  his  method,  previously  described  (Chem.  Ztg.,  14,  504; 
Ber.  chem.  Ges.,  25,  389c.)  is  applied  to  sweet  wines  the  glycerol  is  contaminated 
with  sugar.  This  difficulty  can  be  obviated  by  using  more  calcium  hydrate,  pro- 
ceeding as  follows: 

Mix  10  cc.  of  the  wine  with  1  gram  dry-powdered  calcium  hydrate,  add  10  grams 
quartz  sand,  and  evaporate  almost  to  dryness ;  extract  the  residue  4  or  5  times  with 
hot  absolute  or  96  per  cent  alcohol  and  filter  into  a  100  cc.  flask.  Evaporate  the  fil- 
trate. Dissolve  the  thick  sirupy  residue  in  5  cc.  absolute  alcohol,  add  7.5  cc.  (or, 
better,  10  cc.)  of  ether,  and  cork  tightly.  Let  stand  some  hours  until  the  solution 
becomes  clear.  Pour  off  the  liquid,  filter  if  necessary,  evaporate,  and  finally  dry  one 
hour  in  a  drying  cell  and  weigh. 

Ber.  chem.  Ges.,  25,  2074,  2075;  Chem.  Ztg.,  16,  504;  Ztschr.  anal.  Chem.,  31,  469; 
Rev.  internat.  falsificat.,  6,  15;  Jour.  Chem.  Soc,  62,  1263.  \.  l.  w. 

366.  Proskauer,  B. — Determination  of  glycerol  in  fermented  liquors  (Ueber  Glycerinbe- 

stimmung in  vergokrenen  Getranken). 

The  following  method,  it  is  claimed,  yields  satisfactory  results :  100  cc.  wine  are 
evaporated  to  about  30  cc,  together  with  a  drop  of  H2S04  and  6  cc  phosphotungstic 
acid  (50  per  cent  solution).  The  precipitate  is  filtered  and  washed,  and  the  filtrate, 
with  addition  of  dry  calcium  hydrate  and  quartz  sand,  is  evaporated  on  a  water 
bath.  The  mass  is  then  rubbed  up  in  the  dish  and  brought  into  a  Soxhlet's  apparatus. 
After  thorough  extraction  with  96  per  cent  alcohol,  the  extract  obtained  is  evapo- 
rated in  the  flask  to  a  sirupy  consistency.  Next  add  25  cc.  alcohol  ether  (2 :3),  close 
flask,  and  after  thorough  shaking  let  settle  clear;  the  clear  liquid  is  poured  into  a 
long-necked  flask,  and  after  addition  of  10  cc.  alcohol  ether  is  evaporated  and  dried 
in  water  oven. 

Pharm.  Central-H.,  13,  369;  Chem.  Ztg.  Rep.,  16,  228.  b.  b.  r. 

E. — Tannin. 

367.  Chaik.moxte,  T. — Estimation  of  tannin  in  wine. 

The  author  gives  a  record  of  some  experiments  upon  the  subject,  and  recommends 
the  following  process :  50  cc.  of  wine  are  evaporated  on  the  water  bath  to  about 
one-third,  made  distinctly  alkaline  with  ammonia,  and  treated  with  10  to  15  cc.  of 
zinc  acetate  solution  and  2  cc.  of  10  per  cent  ammonia.  The  whole  is  heated  for  a 
few  minutes  on  the  water  bath,  allowed  to  cool,  filtered  through  a  plaited  filter,  and 
washed  with  cold  water.  The  zinc  tannate  is  quickly  dissolved  in  15  cc.  dilute  sul- 
phuric acid,  20  cc.  indigo-carmine  solution  added,  and  made  up  with  water  to  about 
400  cc  To  this,  permanganate  solution  is  gradually  added  until  the  color  changes 
from  greenish  to  gold.  The  solutions  were  as  follows:  Permanganate  0.2  per  cent, 
zinc  acetate  1  per  cent,  sulphuric  acid  20  per  cent. 

Staz.  sper.  agr.  Ital.,  20,  337-350;  Jour.  Chem.  Soc,  64,  ii,  311,  312.         j.  w.  F. 

F. — Acidity,  etc. 

368.  Wenger,  W.  H.,  1892. — Solubility  of  cream  of  tartar  in  diluted  alcohol. 

The  author  gives  a  table  of  the  solubility  of  cream  of  tartar  in  alcohol  of  various 
strengths  at  25°  C. 
Am.  Chem.  Jour.,  14,  8,  624,  625.  J.  W.  f. 
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369.  Ackerman,  E.,  July,  1892. — Estimation   of  tartar  in  sweet  wines  (TJeber  die  Be- 

stimmung  des  Weinsteins  in  SUssioeinennach  der  Methode  von  Berthelot  und  Fleurieu). 

Reference  is  made  to  an  article  of  Petrowitsch,  published  some  years  since,  giving 
the  analysis  of  a  wine  which  showed  no  cream  of  tartar  according  to  Berthelot  and 
Fleurieu's  method.  In  experimenting  with  a  sweet  Grecian  wine  a  result  similar  to 
that  observed  by  Petrowitsch  was  obtained,  no  crystalline  deposit  being  visible, 
but  in  its  stead  a  brown  slimy  precipitate.  This,  which  was  suppose^  by  Petro- 
witsch to  consist  of  coloring  matter,  was  found  to  be  chiefly  sngar  along  with  a  little 
tartar.  The  sugar  present  was  supposed  to  interfere  with  the  crystalline  separation 
of  the  cream  of  tartar,  and  the  wine  was  accordingly  fermented ;  after  addition  of 
ether  alcohol  a  marked  crystalline  deposit  was  obtained,  free  from  any  slimy  parti- 
cles. It  is  therefore  considered  necessary  to  first  ferment  sweet  wines  before  employ- 
ing the  method  of  Berthelot  and  ITeurieu. 

Ztschr.  anal.  Chem.,  31,  405;  Rev.  internat.  falsificat.,  7,  85.  b.  b.  r. 

370.  Anonymous. — Detection  of  free  tartaric  acid  in  wine  (Vacide  tartarique  en  vin). 
Instead  of  precipitating  directly,  agitate  the  extract  from  200  grams  of  wine  with 

alcohol,  which  dissolves  the  free  acid,  but  not  tartar;  evaporate,  take  up  residual 
extract  with  water,  and  precipitate  by  adding  potassium  acetate  and  a  few  drops  of 
acetic  acid;  1,000  parts  of  tartar=701  parts  anhydrous  tartaric  acid;  the  purity  of 
the  precipitate  should  be  subjected  to  the  ordinary  check  tests. 
Rev.  internat.  falsificat.,  6,  123.  w.  f. 

371.  Sostegni,  L. — Some  points  in  the  determination  of  density  in  the  color  of  wines  and 

in  the  determination  of  free  tartaric  acid. 
Staz.  sper.  agr.  Ital.,  23, 10;  Analyst,  18,  91.  f.  w.  w, 

372.  Muller,  J.  A. — The  determination  of  acidity  due  to  fixed  and  volatile  acids  in  wine 

(Sur  la  determination  de  Vacidite  due  aux  acides  fixes  et  volatils  du  vin). 

Total  acidity  is  determined  by  dilute  standard  barium  hydrate,  phenolphthalein 
indicator.  Carbonic  acid  is  then  removed  by  action  of  an  exhaust  pump,  and  acidity 
again  determined.  Volatile  acids  are  now  driven  off  by  heating  in  a  porcelain  vessel 
over  a  gas  or  alcohol  lamp  at  a  temperature  not  higher  than  the  hand  will  bear. 
The  residue  must  not  be  brown.  A  little  water  is  added  and  driven  off  in  like 
manner,  and  this  repeated.  Solution  in  water  and  final  titration  follow.  To  secure 
accurate  results  the  fixed  acid  must  considerably  exceed  the  volatile;  if  it  does  not, 
add  tartaric  or  other  fixed  acid  in  known  amount  and  correct  later.  Instead  of 
direct  titration,  boiling  with  known  quantity  of  barium  hydrate  in  excess  and  back 
titration  with  HCT  is  preferable.  Reduced  pressure  may  be  dispensed  with  in 
driving  off  the  CO?,  if  the  liquid  be  brought  barely  to  boiling  point,  the  vapors 
blown  off,  and  the  operation  repeated.  In  direct  evaporation  of  the' wine  some  of 
the  volatile  fatty  acids  are  lost  by  entrainment  with  the  alcohol;  some  retained  in 
the  pasty  residue.  By  comparative  determination  the  author  is  led  to  recommend 
that  the  figures  for  volatile  acid  obtained  as  above  be  multiplied  by  the  coefficient 
1.167,  and  that  that  for  the  fixed  acids  by  0.08  times  the  corrected  figure  for  volatile 
acids. 

Bull  Soc.  Chim.  [3],  7,  830-832;  Ann.  chim.  phys.,  25  [6],  118  ;  Ztschr.  anal.  Chem., 
32,  109.  w.  f. 

G. — Inorganic  matters. 

1.  Sulphurous  acid. 

373.  Ripper,  M. — Determination   of  sulphurous  acid  in  wine  (Die  schweflige  Saure  im 

Weine  und  der  en  Bestimmung). 
The  sulphurous  acid  in  sulphured  wines  exists  partly  as  the  free  acid  or  alkali 
sulphite  and  partly  as  aldehyd-sulphurous  acid.     The  total  sulphurous  acid  may  be 
determined  by  treating  successively  with  normal  potassium  hydrate  and  sulphuric 
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acid  (1:3)  and  titrating  direct  with  £.  iodin  solution;  the  free  acid  by  essentially 
the  same  process,  except  that  no  potassium  hydrate  is  added.     Aldehyd-sulphurous 
acid  is  obtained  by  difference.     When  the  gravimetric  method  is  used  barium  sul- 
phate is  best  purified  by  bromin  and  hydrochloric  acid. 
Jour,  prakt.  Chem.,  46,  428;  Ber.  chem.  Ges.,  26,  Kef.  199.  a.  l.  w. 

374.  Kleiber,  A. — Determination   of  sulphurous   acid    in    wine  (Zur   Bestimmung  der 

schwefligen  Saure  im  Weine). 

The  following  process  is  proposed,  by  means  of  which  it  is  claimed  that  one  can 
readily  determine  whether  or  not  wine  samples  exceed  the  allowed  limit  of  80  milli- 
grams per  liter,  and  it  is  also  possible  to  combine  the  preliminary  tests  with  tbe  final 
quantitative  determination.  One  hundred  cubic  centimeters  of  wine  are  distilled  in 
the  usual  way  in  a  stream  of  carbon  dioxid.  In  tbe  receiver  are  placed  2.5  cc.  A  iodin 
solution  and  about  25  cc.  water  and  a  few  drops  of  starch  solution  are  also  added. 
"When  the  distillation  has  proceeded  for  about  twenty  minutes  without  decoloriza- 
tion  taking  place,  the  sample  contains  less  than  80  milligrams  sulphurous  acid  per 
liter,  and  a  quantitative  determination  can  be  avoided.  In  case  the  solution  is 
decolorized,  2.5  cc.  more  of  iodin  solution  are  added,  the  liquid  being  titraed  with 
^  sodium  thiosulphate  solution. 

Schw.  Woch.  Chem.  Pharm.,  31,  45;  Chem.  Ztg.  Rep.,  17,  54.  b.  b.  r. 

2.  Phosphoric  acid, 

375.  Morgexstern  and  Pawlixow. — Determination  of  phosphoric  acid  in  wines. 
Uranium  method  gives  too  high  results    Asbing  unnecessary.     Two  hundred  cubic 

centimeters  of  the  wine  are  boiled  a  short  time  until  most  of  the  alcohol  has  evapo- 
rated ;  20  cc.  nitric  acid  (sp.  gr.  1.  38)  are  added  and  the  boiling  continued  until  nitrous 
fumes  are  no  longer  given  off.  The  solution  is  nearly  neutralized  and  phosphoric 
acid  is  determined  by  the  citrate  metbod. 

Jour.  Russ.  Chem.  Soc.  (1891),  24  [1],  341;  Ber.  chem.  Ges.,  25,  Ref.  920;  Chem. 
Ztg.  Rep.,  16,  228;  Vjschr.  Chem.  Nahr.,  7,  317,318;  Chem.  Centralbl.,  1893,  i,503; 
Jour.  Chem.  Soc,  64,  A,  389.  a.  l.  w. 

3.   Chlorin. 

376.  Seifert,  W. — Estimation  of  chlorin  in  nine  (Zur  Bestimmung  des  Chlors  in  Wein). 
Ztschr.  anal.    Chem.,  31,  186;  Ber.  chem.  Ges.,   25,  Ref.,  598;  Ztschr.  angew. 

Chem.,  1892,441. 

4.  Adulteration. 

377.  Quaxtix,  H. — Detection  of  wine  treated  with  barium  salts  for  the  removal  of  col' 

cium  sulphate. 
Directions  are  given  for  determination  of  excess  of  chlorin.  tartaric,  citric,  phos- 
phoric and  nitric  acids,  as  well  as  of  barium. 
Compt.  rend.,  114,  369;  Centralbl.  Agrik.,  Chem.,  21,  694,695.  w.  f. 

378.  de  Collis,  H. — Detection  of  alum  in  wines. 

Two  methods  are  given :  (1)  100  cc.  of  wine  are  evaporated  to  dryness  in  a  porce- 
lain dish  on  a  sand  bath,  and  carefully  treated  until  no  more  products  of  decompo- 
sition are  evolved.  The  carbonized  residue  is  pulverized  in  the  dish,  covered  with 
dilute  acetic  acid,  allowed  to  remain  for  twenty-four  hours,  boiled,  filtered,  evap- 
orated to  dryness,  and  heated  until  there  is  no  further  odor  of  acetic  acid;  water  is 
then  added,  the  mass  again  boiled,  filtered,  and  ammonium  chlorid  and  ammonia 
added.  Any  aluminum  artificially  introduced  into  the  wine  (as  sulphate)  is  now 
precipitated,  the  aluminum  tartrate  naturally  occurring  in  wine  having  been  ren- 
dered insoluble  by  the  incineration.  (2)  A  definite  quantity  of  the  wine  is  evap- 
orated to  dryness  in  a  platinum  dish,  and  completely  calcined,  the  process  being 
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hastened  by  the  addition  of  ammonium  nitrate.  The  ash  is  taken  up  with  hot  hydro- 
chloric acid,  filtered,  the  residue  washed  free  from  acid  and  sulphates,  and  the  sul- 
phates m  the  solution  estimated.  By  comparison  with  the  sulphates  in  the  original 
Tvine,  the  amount  of  aluminum  sulphate  added  (and  decomposed  by  ignition)  is 
ascertained. 
L'Orosi,  15,  118-120;  Jour.  Cheni.  Soc,  62,  1523.  j.  w.  f. 

379.  Cavalli,  Anselme.— Z>e/ec£i0?i   of  vegetable   coloring  matters  in  wine  (Recherche 

de  quelques  matieres  colorantes  vege'tales  dans  les  vins). 

Author  uses  a  5  per  cent  soap  solution  for  this  purpose.  (A  soap  containing  66.5 
per  cent  fatty  acids,  7.3  per  cent  alkali,  and  26.5  per  cent  of  water  gave  good 
results.)  To  2  cc.  of  the  wine  add  10  cc.  of  the  soap  liquor.  Pure  wine  will  give  a 
coloration,  obscure  red  or  rose,  or  pale  reddish  violet;  wine  colored  with  mauve,  an 
intense  violet  color;  with  campeachy,  a  brown  or  coffee-black,  deepening;  with 
fernambuc,  a  brick  red,  which,  unlike  that  of  pure  wine,  becomes  yellow  on  boil- 
ing; with  Phytolacca,  a  bright  red,  permanent;  with  cochineal,  an  obscure  red, 
growing  paler;  with  indigo,  a  beautiful  blue.  Observe  tints  at  intervals,  make 
check  tests  on  pure  wine,  and  see  that  "  goudron"  colors  are  absent. 

Eev.  internat.  falsificat.,  7,  62.  F. 

380.  Maronby.— Detection  of  adulteration  in  wines. 

The  appearance  of  spots  on  various  test  papers  is  used  for  this  purpose. 

Bull.  Soc.  Chim.  [3],  9, 13-16 ;  Jour.  Chem.  Soc,  64,  A,  501.  j.  w.  f. 

Beers. 

A. — Alcohol. 

381.  Harvey,  S. — Notes  on  Tabarie's  process  for  the  indirect   estimation  of  alcohol  in 

beers. 

The  distillation  process  was  found  to  yield  an  alcohol  of  lower  density  than  by 
Tabarie's  method  (calculated  alcohols  1 — sp.  gr.  of  extract  —  sp.  gr.  of  beer); 
author  shows  this  to  be  due  to  the  carbonic  acid  in  the  beer,  and  states  that  fairly 
satisfactory  results  may  be  obtained  by  a  complete  or  nearly  complete  expulsion  of 
the  carbonic  acid  in  the  beer. 

Analyst,  17,  1-4.  f.  w.  w. 

382.  Allen,  A.  H. — Note  on  Tabarie's  method  of  determining  alcohol. 

Author  gives  some  experiments  with  artificial  solutions,  which  show  that  both 

Tabarie's  formula. p  =  S,  and  Brunt's  formula   S  =  1000  —  (E-L)  give  erroneous 

results.     (L  ==  sp.  gr.  of  liquid,  E  =  sp.  gr.  of  extract,  S  =  sp.  gr.  of  spirit.) 
Analyst,  17,  5.  f.  w.  w. 

383.  Tornoe,  H.,  February  20,  1894. — Estimation  of  alcohol  in  beer  by  means  of  the 

ebullioscope  (iZtude  sur  V  ebullioscope  et'son  tmploi  pour  le  dosage  de  Valcool  dans 

les  Meres). 
The  author  finds  that  it  is  possible  to  make  an  accurate  determination  of  alcohol 
in  beer  in  20  minutes  with  the  aid  of  the  ebullioscope  and  densimeter. 
Bull.  Soc.  Chim.,  1894  [3],  11,  116-120.  W.  d.  b. 

B. — Fermentable  substances  in  wort. 

384.  Bau,  A.,  October,  1892. — The  determination  of  fermentable  substance  in  beer  worts 

(  Ueber  die  Bestimmung  der  vergahrbaren  Substanz  in  Bieriv iirzen) . 
Experiments  are  reported  in  which  a  large  variety  of  yeast  cultures  were  employed, 
the  fermentable  substance  in  a  beer  wort,  as  shown  by  the  use  of  the  different  varie- 
ties of  yeast,  being  accurately  determined.     The  beer  worts  were  previously  carefully 
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sterilized,  and  the  determinations  were  conducted  in  sterilized  flasks.  Yeasts  of  the 
same  type  as  Saazer  yeast  are  not  suitable  for  the  estimation  of  total  fermentable 
matter,  but  either  high  or  low  fermentation  yeasts  can  be  employed,  even  though  a 
yeast  of  an  opposite  character  is  ordinarily  employed  in  the  actual  fermentation  of 
the  wort. 

Chem.  Ztg.,  17,  1473.  b.  b.  r. 

385.  Bau,  A.,  March,  1893. — The  employment  of  yeast  in  the  determination  of  fermentable 

substances  (  Veber  die  Verwendung  der  Hefe  zur  quantitative)}  Bestimmung  gdhrfdh- 
iger  Snbstanzen). 

The  liquid  under  examination  should  be  thoroughly  sterilized  and  the  yeast  should 
only  be  employed  in  a  pure  culture.  The  liquid  must  also  be  completely  fermented. 
If,  for  example,  a  yeast  is  employed  which  only  at  first  ferments  dextrose  and  after, 
wards  other  hexoses,  the  results  will  be  incorrect  if  fermentation  is  stopped  prema- 
turely. When  fermentation  is  completed,  the  fermentation  flask  should  not  vary  in 
weight  during  twenty-four  hours,  nor  should  fine,  white  foam  form  on  the  liquid, 
thus  indicating  the  presence  of  C02. 

Chem.  Ztg.,  1 7,  392.  b.  b.  r. 

C. — Acids. 

386.  Prior,  E. — Separation  and  estimation  of  acids  in  beer,  wort,  malt,  etc.   (Trennung 
.   und  Bestimmung  der  Sduren  in  Bier,  Wiirzen,  Malz  u.  dergl.). 

The  author  notes  that  he  has  already  shown  that  a  considerable  part  of  the  acidity 
of  beer  and  worts  is  due  to  the  presence  of  acid  phosphates,  and  has  given  a  process 
for  the  separation  of  these  acid  salts.  The  process  now  described  provides  for  the 
estimation  of  fixed  and  volatile  acids  as  well  as  the  acidity  due  to  the  acid  phos- 
phates. To  determine  volatile  acids  50  cc.  of  beer  are  distilled  in  a  partial  vacuum, 
water  being  admitted  into  the  distillation  flask  at  intervals,  and  the  distillation 
being  continued  about  three  to  three  and  one-half  hours.  The  distillate  is  titrated 
with  i^j  soda.  To  the  distillation  residue,  which  should  not  exceed  16  to  20  cc.  in, 
bulk,  75  cc.  acid-free  absolute  alcohol  are  added,  and  then  ether  by  degrees  until  the 
volume  amounts  to  500  cc,  rotating  the  flask  constantly.  After  standing  about 
twenty-four  hours  it  is  filtered  and  the  residue  washed  with  a  mixture  consisting  of 
85  cc.  ether  and  15  cc.  alcohol.  After  expulsion  of  ether  and  alcohol  from  the  filtrate, 
water  is  added  and  the  solution  titrated.  The  acid  phosphates  on  the  filter  are  dis- 
solved in  water  and  also  titrated  with  ^  alkali.  In  a  separate  portion  of  the  beer 
the  total  acidity  is  also  determined.  Phenolphthalein  is  employed  as  indicator,  and 
for  acid  phosphates  a  special  solution  is  prepared  which  contains  a  small  amount  of 
free  alkali. 

Bay.  Brauer.  Jour.,  1892;  Chem.  Ztg.  Rep.,  16,  296. 

I).— Adulterants. 

387.  Elion,  H. — Detection  and  estimation  of  salicylic  acid  in  beer,  etc. 

Method  depends  upon  agitation  of  acidified  liquid  with  ether,  the  agitation  of  the 
latter  with  a  little  water  alkaline  with  KOH,  neutralization  of  this  aqueous  solution 
by  HC1,  and  test  of  the  residue  by  ferric  chlorid,  repeating  the  process  of  separa- 
tion if  necessary  to  secure  a  residue  sufficiently  free  from  other  matters.  To  esti- 
mate it  after  securing  it  all  in  aqueous  solution  as  above,  the  solution,  evaporated 
nearly  to  dryness,  is  acidified  slightly  with  H2S04,  bromin  water  added  in  excess, 
then  Kl  and  a  little  starch  paste,  and  sodium  sulphite  until  color  is  discharged;  the 
tribromphenol  is  distilled  over  in  a  current  of  steam,  separated  by  agitation  to  ether, 
this  evaporated,  and  the  residue  dried  over  H2S04  and  weighed. 

Trav.  Chim.  d.  Pays-Bas.,  V,  211;  Ztschr.  anal.  Chem.,  1892,  96;  Rev.  internat.  fal- 
sificat.,  6, 137.  w.  f. 
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388.  Gantter,  F.,  May,  1892. — The  detection  of  saccharin  in  beer  {Veber  die  Brauchbar- 

keit  der  Fluoresceinreaction  zum  Xachweis  von  Saccharin  im  Bier). 

The  reaction  for  saccharin,  recommended  by  Bornstein,  and  which  consists  in  the 
formation  of  fluorescein  by  heating  in  the  presence  of  concentrated  sulphuric  acid 
arid  resorcin,  has.  in  a  number  of  tests,  indicated  the  presence  of  saccharin  in  beer 
when  no  saccharin  was  present,  as  shown  by  the  absence  of  a  sweet  taste  in  the  spe- 
cially treated  extract.  Experiments  showed  that  hop  resin  and  even  ordinary  colo- 
phony gave  the  same  reaction  as  saccharin  with  sulphuric  acid  and  resorcin.  The 
sweet  taste  is  recommended  as  the  surest  test  for  saccharin,  the  liquid  to  be  tested 
being  evaporated  to  small  bulk  and,  after  addition  of  a  drop  of  HC1,  a  large  amount 
of  alcohol  poured  in.  The  clear  alcoholic  solution  is  evaporated  down  and  the  resi- 
due agitated  with  ether ;  the  ethereal  solution  is  also  evaporated  and  the  residue 
treated  with  water,  and  this  aqueous  solution  is  concentrated  to  small  bulk.  In  this 
residue,  saccharin  can  be  readily  detected  by  its  characteristic  sweetish  taste. 

Ztschr.  anal.  Chem.,  32,  309;  Jour.  Chern.  Soc,  64,  A,  504.  b.  b.  r. 

389.  Hairs,   Eug. — Determination   of    saccharin    in    the    presence    of    salicylic    acid 

{Recherche  de  la  saccharine  en  presence  de  Vacide  salicylique). 

Author  notes  similarity  of  behavior  of  these  two  substances  toward  ordinary 
solvents,  and  the  inefficiency  of  ordinarily  characteristic  tests  for  each  in  the  pres- 
ence of  the  other.  He  proposes  to  treat  purified  mixture  with  bromin  water,  pre- 
cipitating and  removing  the  salicylic  acid  as  bromosalicylic  acid,  which  is  scarcely 
at  all  soluble  in  water. 

Jour.  Pharm.  d'Anvers;  Eev.  intern  at.  falsificat.,  79  24,25.  f. 

DAIRY  PRODUCTS. 
Milk — general  . 

390.  Hittcher,  Dr. — Methods  for  milk  analysis  and  their  practical  application  {Die 

verschiedenen  Milchuntersuchungsmeihoden  und  ihre  Verwendung  fiir  die  Praxis). 

Soxhlet's  areometric  method  and  the  lactocrite  are  discussed  at  some  length,  and 
brief  mention  is  made  of  Gerber's,  Babcock's,  Thorner's,  and  Lindstrom's  methods. 

The  averages  of  fat  tests  made  by  the  author  from  day  to  day  agree  fairly  well 
with  single  tests  made  on  composite  samples  preserved  from  four  to  six  weeks  with 
potassium  bichromate,  — 0.1  gram  for  about  250  cc.  of  milk.  The  author,  however, 
dees  not  recommend  composite  sampling  for  the  dairy. 

Milch-Ztg.,  22,  320,  339.  a.  l.  w. 

391.  Richmond,  H.  D.,  1893. — Accuracy  in  the  analysis  of  dairy  products. — {Part  1,  milk 

analysis). 
Fat. — The  author  after  trying  several  methods  reached  the  following  conclusions: 

(1)  That  ether,  petroleum  ether,  or  chloroform,  are  equally  effective  solvents,  if 
sufficient  time  be  allowed  for  extraction.  Ether  is  the  most  convenient  as  it  extracts 
the  fat  most  rapidly. 

(2)  That  an  accurate  estimation  can  be  obtained  only  if  the  milk  solids  are  sub- 
divided, either  by  the  use  of  a  paper  coil  free  from  matter  soluble  in  the  solvent,  by 
evaporation  of  the  milk  or  by  some  medium  which  can  be  very  finely  divided,  or  by 
extraction  from  a  solution  in  which  everything  except  the  fat  is  dissolved  (as  in  the 
^Vemer-Schmid  process). 

(3)  That  if  ether  is  used  as  a  solvent  it  must  be  pure  and  anhydrous. 

(4)  That  the  weight  of  fat  obtained  in  the  analysis  may  be  taken  to  represent 
without  appreciable  error  the  amount  originally  existing  in  the  milk. 

(5)  That  in  order  to  minimize  the  chance  of  error,  a  blank  experiment  should  be 
carried  out,  following  the  conditions  of  the  actual  experiment  as  far  as  possible. 

(6)  That  it  is  necessary  to  secure  a  true  average  sample  of  milk. 
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Total  solids  and  water. — The  Babeock  method  is  adopted  as  the  most  accurate.  It 
inav  possibly  give  too  high  results  for  total  solids  and  too  low  results  for  water. 

Adulteration  of  milk. — Genuine  milks  never  furnish  an  ash  of  less  than  0.7  per 
cent,  while  the  majority  of  watered  milks  gave  an  ash  below  that  figure.  The  nitro- 
gen in  genuine  milks  does  not  fall  below  0.5  per  cent.  The  percentages  of  nitrogen 
and  insoluble  ash  are  nearly  the  same  in  milk.  For  the  detection  of  nitrates,  the 
diphenylamin  test  is  recommended.  The  author's  method  of  procedure  is  as  follows : 
Curdle  the  milk  by  heating  nearly  to  100°  C. ;  add  a  small  amount  of  acetic  acid, 
and  filter  the  serum.  Place  a  little  diphenylamin  in  a  porcelain  basin,  and  add  1  cc 
of  pure  sulphuric  acid,  and  allow  a  few  drops  of  the  serum  to  trickle  down  the  sides 
of  the  basin  over  the  surface  of  the  acid.  If  nitric  acid  be  present  a  blue  coloration 
is  developed  in  ten  minutes  around  the  edges. 

[From  analyses  of  milk  made  in  New  Jersey  we  are  led  to  take  issue  with  the 
author's  statements.  We  have  found  that  genuine  Holstein-Friesian  milk  contains 
considerably  less  than  0.7  per  cent  ash  and  0.5  per  centnitrogen.  N.  J.  Exp.  Sta. 
Bull.,  77,  p.  19.] 

Milk  sugar. — Vieth's  modification  of  Wiley's  method  of  polarization  gives  results 
which  agree  well  with  the  gravimetric  method  of  estimation  by  Fehling's  solution. 

Albuminoids. — The  author  regards  the  albuminoid  precipitated  by  a  saturated  solu- 
tion of  magnesium  sulphate  as  casein  (including  globulin),  and  the  further  precipi- 
tation by  tannin  or  phosphotungstic  acid  in  the  filtrate  from  the  casein  as  albumen. 
If  he  has  reason  to  suspect  that  from  some  change  in  the  milk  albumoses  are  present 
he  separates  the  albumen  by  heating  after  slight  acidification  and  precipitates  by 
tannin.  He  regards  the  precipitate  as  albumoses,  but  the  determination  is  not  very 
exact.  The  precipitate  produced  by  adding  copper  sulphate  to  the  neutral  milk  he 
regards  as  casein  and  albumen  and  designates  this  total  proteids.  He  assumes  that 
both  casein  and  albunien  contain  15.7  per  cent  nitrogen. 

Jour.  Am.  Chem.  Soc,  15,  579-591;  Chem.  Centralbl.,  1894,  i,  233.  J.  p.  s. 

392.  Sartori,  A.,  1893. — The  discovery  of  sulphur  in  coiv's  milk  (Schivefel  inKuhmilch). 
Chem.  Ztg.,  17,  1070;  17,  1138;  Exp.  Sta.  Record,  5,  343.  j.  p.  s. 

393.  Herz,  F.  J.,  1893. — Recent  contributions  on  the  chemistry  of  milk  and  its  products 

(  Ueber  Neuerungen  auf  dem  Gebiete  der  Chemie  der  Milch  und  der  Erzeugnisse). 
Chem.  Ztg.,  17,  1547-1551.  j.  p.  s. 

394.  Meillere,  1894. — The  analysis  of  milk  (Analyse  du  lait). 

Jour,  pharm.  chim.,  29  (5),  153-155 ;  Chem.  Centralbl.,  1894,  1,  606,  607.     J.  p.  s. 

Milk. — Sampling,  etc. 

395.  Siedel,  Johs.,  and  Teinann,  H. — Milk  sampling;  frequency  requisite. 
Authors,  as  result  of  daily  tests  upon  a  herd  of  20  cows,  have  determined  upon 

weekly  sampling  as  requisite. 
Milch-Ztg.,  1892,  34;  Centralbl.  Agrik.  Chem.,  22,  209.  w.f. 

396.  Al£n,  J.  A. — Preservation  of  composite  milk  samples. 

Author  recommends  a  little  potassium  bichromate  (0.5  gram)  to  be  added  to  the 
sample  jar,  which  is  to  be  shaken  daily,  just  after  addition  of  the  fresh  daily  sub- 
sample,  carefully  closed,  and  kept  not  higher  than  15°  C.  If  20°  C.  is  maintained, 
clumps  of  cream  rise  that  are  afterwards  difficult  of  subdivision.  Analyses  show 
excellent  preservation. 

Kgl.  Landtbruks-AkademiensHandlingar,  1892, 54-61 ;  Centralbl.  Agrik.  Chem.,  21, 
549,  550;  Jour.  Chem.  Soc,  64,  ii,  308.  w.  F. 

397.  Patterson,  H.  J.,  December,  1892.— The  effect  of  the  keeping  of  milk  upon  its 

fat  contents. 

From  a  number  of  duplicate  tests  of  milk  and  cream  kept  for  various  times  and 
until  they  had  attained  various  degrees  of  sourness,  the  author  concludes  that  the 
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results  obtained  by  the  Leffmann-Beam  method  would  not  differ  materially,  whether 

the  milk  or  cream  were  sweet  or  sour,  provided  the  sample  was  very  carefully  drawn. 

Agric.  Science,  6,  553-556.  w.  r. 

398.  Davenport,  B.  F. — Note  on  milk  analysis. 

To  restore  to  the  emulsion  any  small  quantity  of  butter  which  may  have  been 
churned  out,  addition  of  1  per  cent  of  ether  together  with  thorough  shaking  is 
recommended. 

Jour.  anal.  Chem.,  6,  480.  a.  l.  w. 

Milk. — Formula  for  Computation  of  Solids,  etc. 

399.  Babcock,  S.  M. — Babcock's  formula}  for  milk  calculation. 

Gives  tables  showing  percentage  of  solids  not  fat,  corresponding  to  lactometer  read- 
ings from  17  °  to  40°  and  0  to  6  per  cent  of  fat,  and  the  following  simplified  formulae : 

Total  solids  =  L  +g  °^    +/, 
and 

Solids  not  fat  = 0-3- — , 

in  which  L  equals  reading  of  Quevenne  lactometer  at  60°  F.,  and  /  equals  per  cent 
of  fat. 
The  accuracy  of  the  last  formula  is  but  slightly  impaired  by  simplifying  to 

Solids  not  fat  =     "t  ^  . 
4 

Results  by  these  formulae  are  within  0.1  percent  of  those  by  more  complicated 

formula?.     Rule  given  for  making  correction. 

Wis.  Sta.  Kept,  for  1891,  292-307;  Exp.  Sta.  Record,  4,  189.  e.  w.  a. 

400.  Vieth,  G. — Fleischmann's  and  Heliner-  Richmond  formula}  for  milk  fat  computation. 
Author  finds  that  both  give  excellent  results  compared  with  Adams  method  deter- 
mination, the  difference  being  by  the  former  formula,  0  —  0.4  per  cent  in  whole  milk 
and  — 0.1  to  0.2  in  skim  milk;  by  the  latter  formula,  only  — 0.1  to  -f- 0.2. 

Chem.  Centralbl.,  1892,  i,  903;  Central bl.  Agrik.  Chem.,  22,  211.  w.  f. 

401.  Richmond,  H.  Droop. — A  rapid  method  of  milk  analysis. 

If  the  density  of  the  milk  be  taken  before  and  after  filtration,  the  density  of  the 
milk  after  filtration  less  1,  divided  by  0.004  very  fairly  represents  the  solids  not  fat, 
and  the  difference  between  the  two  divided  by  0.0008  the  fat.  Results  of  5  deter- 
minations given;  greatest  difference  between  the  observed  and  calculated  figures  of 
solids  not  fat,  0.13  per  cent,  and  for  fat,  0.4  per  cent. 

Analyst,  17,  50.  f.w.w. 

402.  Richmond,  H.  Droop. — The  relation  between  specific  gravity ,  fat,  and  solids  not  fat 

in  milk. 

Comparison  of  328  determinations  of  the  fat  content  in  milk,  as  found  by  direct 
analysis  and  calculated  by  the  author's  "  milk  scale ;"  the  average  difference  within 
each  group  of  1  per  cent  varies  from  +0.021  with  from  1  to  2  per  cent  to  — 0.046 
with  from  4  to  5  per  cent  of  fat;  total  average  difference  — 0.005  per  cent.  The  fol- 
lowing revised  formula  is  given:  T — 0.254  G  =  1.164  Fi,  andF  =  F!  — 0.2  (solids  not 
fat -8.87). 

Analyst,  17,  169-171.  f.w.w. 

403.  Nisius,  J. — Formula  for  calculating  the  specific  gravity  of  the  solids  of  milk  from 

the  per  cent  of  fat  in  the  solids  (  TJeber  die  durch  die  Giltigkeit  der  Fleischmann' schen 
Formel  hedingte  Beziehnng  zivischen  demspezifi  schen  Gewicht  und  dem  prozentischen 
Fettgehalt  der  Trockensubsianz  der  Milch). 

The   author  derives  from  Fleischmann's  formulae  the  following :  m  —  icceTTom 

where  m=sp.  gr.  of  the  milk  solids  and  p  =  per  cent  of  fat  in  the  milk  solids.     Tables 
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are  given  for  obtaining  p  from  m  and  m  fromj?.     These  values  are  of  use  because 
they  are  not  changed  by  the  dilution  or  concentration  of  the  milk. 
Milk-Ztg.  22,  272.  A.  L.  w. 

404.  Richmond,  H.  Droop. — The  relation  between  specific  gravity,  fat,  and  solids  not  fat 

in  the  milk  of  the  gamoose. 

G 
Theformuhe  T  (total  solids)  =27  ^+1.191  F,  and  protein  P  =  2.8  T+2.5  A—  3.33 

G 
F — .7  -TV  were  found  to  give  satisfactory  results. 

Analyst,  17,  5,  6.  p.  w.  w. 

405.  Herz,  Jos. — Determination  of  adulteration  of  milk  by  formula?  (Les  falsifications 

du  lait  fixees par  la  comparaison  avec  Vepreuvede  Vetable). 

Author  defends  the  efficiency  of  the  formula?  issued  by  the  Memmingen  milk  sta- 
tion (Mitth.  milchwirthschaftlichen  Vereins  in  Algiiu,  1892,  Beilage  zu  Nr.  11)  for 
the  estimation  of  the  extent  of  adulteration  of  milk  by  dilution  with  water  and  by 
stripping. 

Rev.  intern  at  falsificat.,  7, 130-132.  f. 

Milk. — Estimation  of  Solids. 

406.  Richmond,  H.  Droop. — The  estimation  of  total  solids  in  milk. 

Author  uses  the  following  method:  About  3  grams  of  asbestos  (of  best  quality)  are 
placed  in  a  platinum  basin  and  ignited  in  a  muffle ;  after  weighing  the  basin  5  grams 
of  milk  are  added  and  dried  on  a  water  bath  for  about  two  hours;  it  is  then  left  in 
a  water  oven  at  about  98°  for  twelve  hours  or  more  (usually  over  night).  The  resi- 
due serves  excellently  for  the  purpose  of  ash  determination. 

Analyst,  17,  225-227;  Exp.  Sta.  Record,  4,  584.  f.  w.  w. 

407.  Ellis,  W.  H.,  December,  1892. — Official  milk  analysis  in  Canada. — Changes  upon 

drying  in  air. 

In  the  course  of  milk  control  work,  the  writer  studied  the  differences  obtained  in 
total  solids,  solids  not  fat,  fat  by  differences  and  fat  by  Werner-Schmidt  method, 
using  a  specially  arranged  drying  oven,  for  description  of  which  see  original. 

[The  essential  feature  consists  in  placing  the  asbestos-filled  drying  tubes  in  cop- 
per tubes  running  horizontally  through  the  oven,  and  closed  at  both  ends,  but  con- 
nected with  a  central  parallel  tube,  through  which  gas  is  passed,  by  vertical  tubes 
at  each  end ;  this  central  tube  is  divided  so  that  the  gas  current  must  pass  through 
the  drying  tubes.] 

It  appears  from  these  experiments  that  by  long  drying  at  the  temperature  of  the 
water  oven,  the  milk  solids  undergo  changes  by  which  the  total  solids  increase  in 
weight  1.8  per  cent,  the  portion  insoluble  in  gasoline  increases  4.3  per  cent,  while  the 
fat,  determined  by  difference  loses  4.5  per  cent,  a  portion  becoming  insoluble  in  gaso- 
line. MacFarlane's  asbestos  method,  with  drying  in  purified  coal  gas,  is  affirmed  to  be 
the  simplest,  most  rapid,  and  one  of  the  most  accurate  gravimetric  methods  for  milk 
fat.     It  gave,  on  the  average,  about  0.2  per  cent  less  than  the  Adams  paper  method. 

Jour.  Am.  Chem.  Soc,  14,  363-368.  w.  f. 

408.  Kinnear,  J.  B. — Estimation  of  solids  and  fat  in  milk. 

About  1  gram  of  milk  is  poured  onto  a  thin,  fiat,  weighed  glass  plate  about  2£ 
inches  in  diameter,  and  after  weighing,  is  dried  in  a  hot-air  chamber,  being  loos- 
ened from  the  plate  before  it  is  quite  dry.  The  dry  solids  are  weighed  and  trans- 
ferred to  a  half-ounce,  weighed,  stoppered  bottle ;  3  or  4  cc.  of  ether  are  added, 
the  stopper  tied  down,  and  the  bottle  immersed  in  warm  water  for  a  few  minutes, 
shaken  for  one  minute,  cooled  and  weighed.  As  much  of  the  clear  solution  as  pos- 
sible is  poured  into  a  weighed  watch  glass,  the  stopper  replaced,  and  the  bottle 
5556— No.  43 20 
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again  weighed,  as  well  as  the  fat  on  the  watch  glass.  From  these  data  the  total 
fat  is  calculated. 

Chem.  News,  68,  1,  2;  Jour.  Chem.  Soc,  64,  A,  559;  Chem.  Ztg.,  17,  Rep.,  198; 
Exp.  Sta.  Record,  5,  104.  j.  w.  f. 

Milk. — Estimation  of  Fat. 

A. — Gravimetric  methods. 

1.  Paper  process. 

409.  Richmond,  H.  Droop. — Fat  extraction  and  fat  calculation  in  milk  analysis. 

A  discussion  of  the  differences  in  the  paper  and  plaster  methods  of  milk  analysis. 
Analyst,  17,  48-50.  f.  w.  w. 

410.  Vieth,  P. — The  paper  process  of  milk  fat  determination. 

Author  finds  that  filter  paper  retains  some  of  the  fat  as  well  a3  the  protein  of  the 
milk  filtered  through  it,  and  regards  it  as  an  indication  favorable  to  the  Adam8 
process. 

Chem.  Centralbl.,  1892,  i,  903;  Centralbl.  Agrik.  Chem.    22,  211.  w.  f. 

411.  Liebermann,  Leo,  and  Szekely,  S.,  March,  1893. — New  method  for  determining 

milk  fat  (Neue  Methode  zur  Bestimmung  des  Fettgelialtes  der  Milch). 

In  a  high  glass  cylinder  add  to  50  cc.  of  milk  5  cc.  KOH  solution  (1.27  sp.  gr.); 
agitate  strongly  after  inserting  stopper;  add  50  cc.  petroleum  ether  (sp.  gr.  0.6631, 
b.  p.  60°  C.)  [authors  claim  that  ordinary  ether  dissolves  more  than  fat],  an  emul- 
sion being  formed;  then  add  50  cc.  of  95.8  to  96  per  cent  alcohol  and  again  agitate. 
The  petroleum  ether  separates.  Repeat  this  three  or  four  times,  allowing  time  for 
the  separation.  Then  determine  the  fat  in  an  aliquot  of  the  petrolic  solution  of  fat 
by  evapoiation  on  a  water  bath  and  drying  at  110°  to  120°  C. 

Ztschr.  anal.  Chem.,  32,  168-173;  Rev.  internat.  falsificat.,  6,  156,  157,  7,  45,  46; 
Exp.  Sta.  Record,  4,  778;  Jour.  Soc.  Chem.  Ind.,  12,  717;  Ber.  chem.  Ges.,  26, 
R.  505;  Milch-Ztg.,  22,  803,  804.  w.  f. 

2.  Weiss'  method. 

412.  Weiss. — Determination  of  fat  content  in  milk  (Bestimmung  des  Fettgelialtes  der  Milch). 
In  a  flask  of  300  cc.  capacity  are  brought  30  grams  of  milk.     To  this  are  added  3 

grams  soda  solution  (15  per  cent)  and,  by  degrees,  60  grams  of  petroleum  benzine, 
shaking  frequently  until  a  homogeneous  mixture  is  obtained.  Next  add  20  grams  of 
alcohol,  shake  well,  and  set  aside.  After  twenty-four  hours  three  well-defined  layers 
have  formed,  the  uppermost  of  which  contains  the  total  fat  in  solution.  An  aliquot 
part  of  this  liquid  is  taken,  evaporated  first  at  about  50°,  and  finally  heated  at  100°  C. 
until  a  constant  weight  is  obtained.  From  the  weight  thus  found  the  total  fat  con- 
tent is  calculated. 
Pharm.  Ztg.,  38,  87;  Chem.  Ztg.  Rep.,  17,  42;  Chem.  Centralbl.,  1893,  i,  589. 

B.    B.    R. 

413.  Weiss. — Fat  determination  in  milk  (Zur  Bestimmung  des  Fettgelialtes  der  Milch). 
The  criticisms  of  Strassman  on  this  process  are  referred  to,  and  the  following 

further  conditions  to  be  observed  are  given : 

1.  For  pouring  off  the  benzine  fat  solution  one  should  wait  until  the  settling  is 
complete  (about  twelve  hours). 

2.  Thorough  shaking  is  necessary. 

3.  The  heating  of  the  fat  is  continued  to  a  constant  weight,  since  the  last  portion 
of  benzine  is  expelled  with  great  difficulty.  The  heating  can  be  conducted  gently 
for  some  time  at  110°. 

4.  In  measuring,  care  should  be  observed  as  to  temperature,  on  account  of  the 
variability  in  volume  of  the  benzine. 
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Pharm.  Ztg.  38,  258;  Chem.  Ztg.  Kep.,  IT,  134;  Chem.  Centralbl.,  1893,  ii,  159; 
Jour.  Chem.  Soc,  64,  A,  601.  b.  b.  r. 

414.  Lang. —  Weiss'  method  for  determination  of  fat  in  milk  {Zur  Bestimmung  des  FetU 

gehaltes  in  der  Milch  nach  Weiss). 

The  process  of  Weiss  requires  for  its  execution  too  great  an  amount  of  time,  and 
preference  is  given  to  Liebermann  and  Szekely's  method,  which  depends  upon  the 
same  principle,  though  a  different  proportion  of  reagents  is  used.  By  proceeding 
as  follows  satisfactory  results  were  secured:  50  cc.  milk  were  mixed  with  5  cc. 
potash  solution  (sp.  gr.  1.27)  and  to  this  were  added  50  cc.  of  petroleum  ether  of 
0.663  sp.  gr.  After  addition  of  50  cc.  alcohol  (95.8  to  96  per  cent),  the  separation 
of  the  ether-fat  layer  takes  place  readily.  The  mixture  is  next  shaken  two  or  three 
times,  allowing  the  settling  of  the  ether  after  each  agitation.  Finally,  20  cc.  of 
the  ether-fat  layer  is  removed  by  a  pipette,  evaporated  in  a  small  flask  on  the  water 
bath,  and  dried  about  an  hour  at  110°  to  120°  C. 

Pharm.  Ztg.,  38,  219;  Chem.  Centralbl.,  1893,  i,  960.  b.  b.  r. 

415.  Strassman,  1893. — Fat  determination  in  milk  according  to  Weiss  (Fettgehaltes-Be- 

stimmungin  der  Milch  nach  Weiss). 

Reference  is  made  to  the  method  described  by  Weiss  in  Pharm.  Ztg.,  38,  87,  and  the 
results  of  several  practical  tests  of  the  method  are  reported.  These  results  indicate 
that  for  accuracy  this  method  does  not  compare  with  that  of  Soxhlet's,  with  Pfeif- 
fer  and  Adams'  modification.  For  practical  purposes  it  is  too  complicated  and 
tedious;  for  scientific  work  it  is  too  uncertain.  Results  of  determination  by  this 
method  neither  agree  with  check  tests,  nor  with  results  obtained  by  the  lacto- 
butyrometer  and  by  Soxhlet's  process. 

Chem.  Ztg.,  17,  288.  b.  b.  r. 

416.  Richmond,  H.  Droop. — The  Werner-Schmid  method  of  milk  analysis. 

Author  describes  the  modification  used  in  the  laboratory  of  the  Aylesbury  Dairy 
Company,  London.  Five  cubic  centimeters  of  milk  are  emptied  into  a  stopped  tube 
(Horsley  tube)  and  diluted  with  5  cc.  of  water.  About  11  cc.  of  strong  HC1  are 
added,  and  the  whole  boiled  over  a  naked  flame  till  the  fat  forms  a  clear  layer  on 
the  top.  The  tube  is  then  cooled,  25  cc.  of  ether  added," and  the  whole  well  shaken 
and  allowed  to  settle,  which  happens  practically  instantaneously.  As  much  as  pos- 
sible of  the  ether  is  pipetted  off,  and  a  further  quantity  added,  and  the  treatment 
repeated  three  times.  The  ether  is  evaporated  and  the  fat  weighed.  Results  with 
this  and  Adams7  method  agree  practically  absolutely,  according  to  the  experience  of 
the  author. 

Analyst,  18,  53,54.  f.  w.  w. 

417.  Pinette,  J. — Estimation  of  fat  in  milk  by  Schmid's  method. 

The  author  heats  10  cc.  of  milk  with  10  cc.  of  hydrochloric  acid  until  the  fat  is 
liberated  and  the  albumen  nearly  dissolved ;  then  dissolves  the  fat  in  a  mixture  of 
ether  and  light  petroleum,  makes  up  to  a  definite  volume,  removes  an  aliquot, 
evaporates,  dries,  and  weighs  the  fat. 

Chem.  Ztg.,  15,  1833;  Jour.  Chem.  Soc,  62, 1134.  J.  w.  f. 

B. — Volumetric  methods 
1.  Babcock's  method. 

418.  Babcock,  S.  M. — Notes  on  the  Babcock  milk  test. 

A  reprinted  description  of  the  test,  with  some  additional  suggestions  and  refer- 
ence to  its  application  in  testing  cream,  composite  samples,  etc. 
Wis.  Sta.  Bui.  No.  31;  Expt.  Sta.  Record,  4,  194.  K.  w.  a. 

419.  Shtjtt,  F.  T.—On  the  Babcock  method  of  milk  analysis. 

Chem.  News,  64,  4;  Analyst,  IT,  227-229.  f.  w.  w. 
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420.  Ahlborn,  E.,  1893. — Ahlborn' s  machine  for  the  Babcock milk  test  (Die  Ahlborn'sche 

Ausfiihrung  des  Babcock'  schen  Fettbestimmungsapparates). 
Mileh-Ztg.,  22,  610-612.  j.  p.  s. 

421.  Heinrich,  R. — Trials  of   the  Babcock    test  (Yergleichender    Priifungen    iiber    die 

Zuverlassigkeit  der  Milchfett-Bestimmungen  durch  das  Babcock' sche  Verfahren). 

Reports  comparisons  of  this  test  with  the  gravimetric  test  and  the  lactocrite.  The 
result  was  very  favorable  to  the  Babconk  test  when  the  machine  was  run  at  a  speed 
of  1,500  revolutions  per  minute.  It  was  found  to  be  cheaper,  simpler,  ana  more  con- 
venient than  the  lactocrite  or  Soxklet's  areometric  method. 

Molk.  Ztg.,  1893,  37,  38 ;  Expt.  Sta.  Record,  4,  277,  278.  e.  w.  a. 

422.  Stokes,  A.  W. — Estimation  of  fat  in  milk  by  the  Babcock  method. 

Author  gives  12  comparative  analyses  of  milkbyBabcoek's  method  and  calculated 
or  Schmid  and  Adams's  method ;  the  differences  range  from  0  to  0.5  per  cent ;  aver- 
age difference,  0.21  per  cent.  Results  unsatisfactory  on  the  whole.  Author  concludes 
that  ''though  not  a  good  laboratory  process,  the  Babcock  metbodis  the  best,  cheapest, 
simplest,  and  most  rapid  dairy  metbod  of  determining  fat  in  milk." 

[Note. — Too  slow  whirling  and  too  strong  H:S04  most  likely  account  for  the  poor 
results  obtained;  the  bottles  were  whirled  "at  a  rate  of  from  400  to  500  revolutions 
per  minute ;  the  fat  in  the  tube  is  not  the  usual  light-yellow  butter  fat,  but  a  thick, 
brownish  mass,  often  quite  black."] 

Analyst,  IT,  127-130.  f.  w.  w. 

423.  Embrey,  G.  —  The  Lister- Babcock  milk  tester,  with,  some  suggestions  for  extending  its 

use. 

Author  reports  a  number  of  comparative  results  with  this  and  Adams's  or  calcu- 
lated method ;  finds  results  with  Babcock's  method  too  low,  and  corrects  by  adding 
4  per  cent  to  compare  it  with  "  calculated  fat,"  and  3  per  cent  to  compare  it  with 
Adams's  method.  No  fat  globules  found  in  the  white  sediment  of  selenite  at  the 
bottom  of  the  test  bottles.  The  low  results  claimed  to  be  due  to  inaccuracy  of 
graduating  tubes. 

[Note. — The  calibration  of  tubes  not  shown  to  be  faulty;  in  most  tubes  brought 
on  the  market  in  this  country  no  errors  of  analysis  like  those  found  by  the  author 
could  be  accounted  for  by  incorrect  graduation.  Results  are  most  likely  due  to 
insufficient  whirling,  as  the  bottles  were  only  whirled  600  revolutions  per  minute, 
instead  of  from  700  to  1,200,  according  to  the  diameter  of  the  wheel  which  carries 
the  bottles,  as  given  in  the  directions.  In  small  hand  machines  the  error  of  too 
slow  whirling  is  very  common  ;  every  machine  ought  to  be  tested  as  to  the  proper 
speed  of  whirling  before  results  are  depended  upon,  especially  where  the  diameter 
of  the  drum  is  rather  small  this  is  very  important ;  if  tests  of  the  same  milks 
whirled  at  a  higher  speed  than  that  ordinarily  used  give  the  same  results  as  before, 
the  test  is  correct ;  when  results  differ,  those  obtained  by  the  more  rapid  whirling 
(the  highest  ones)  are  taken.] 

Analyst,  18,  118-123.  f.  w.  w. 

2.  Leffmann  and  Beam  method. 

424.  Leffmann,  H.,  and  Beam,  W. — A  rapid  and  accurate  method  of  determining  fat 

in  milk. 

Fifteen  cubic  centimeters  of  milk  are  mixed  in  a  test  bottle  with  3  cc.  of  a  mixture 
of  equal  parts  of  fusel  oil  and  strong  HC1;  the  bottle  is  then  filled  up  to  the  neck 
with  strong  H^SO^,  whirled  in  a  centrifugal  machine  from  one  to  two  minutes,  and 
the  length  of  the  column  of  fat  in  the  graduated  portion  of  the  bottle  ascertained. 
Comparative  analyses  by  this  and  the  Adams  method  given. 

[Note. — This  is  the  same  method  as  was  published  by  Vt.  Exp.  Station  in  Bull. 
21  about  three  years  ago,  and  known  under  the  name  of  the  Beimling  test.] 

Analyst,  17,  83,84.  F.  w.  w. 
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425.  Hehner,  0. — Note  on  the  Leffmann-Beam  method  of  determining  fat  in  milk. 
Seven  analyses  of  milk  by  this  and  by  Adams's  method  given ;  greatest  difference, 

0.09  per  cent  (higher  by  Adams's  method). 
Analyst,  17,  102,103.  f.  w.  w. 

426.  Leffmann,  Henry,  and  Beam,  William. — Authorship  of  the  Leffmann-Beam  or 

Beimling  milk  fat  method. 
Authors  claim  that  the  chemical  part  of  the  method  was  devised  by  them,  so  that 
it  should  be  known  as  the  Leffmann-Beam  method. 
Agric.  Science,  6,  464.  w.  F. 

427.  Richmond,  H.  Droop. — Leffmann-Beam  method  of  fat  estimation  in  milk  (Part  I). 
A  critical  investigation  of  the  method ;  the  author  gives  a  large  number  of  com- 
parative analyses  by  this  and  standard  methods,  which  usually  agree  very  well ; 
the  sources  of  errors  to  which  the  method  is  open  are  enumerated  and  discussed; 
the  total  error  due  to  the  causes  will  not,  according  to  the  author,  exceed  0.1  per 
cent  with  ordinary  care.  The  method  is  recommended  for  commercial  and  dairy 
control  purposes,  but  is  not  considered  a  proper  laboratory  method. 

Analyst,  17,  144-152.  f.  w.  w. 

428.  Richmond,  H.  Droop. — The  Leffmann-Beam  method  for  the  estimation  of  fat  in 

milk  (Part  II). 

A  continued  investigation  of  the  method  (see  above,  also  Analyst,  17,  144-152). 
Author  finds  it  necessary  to  multiply  readings  by  1.08  in  order  to  obtain  the  actual 
per  cent  of  fat  in  the  milk ;  he  concludes  that  amyl  hydrogen  sulphate  is  not  dissolved 
in  the  fat.  The  actual  factor  connecting  readings  and  percentages  of  fat  must  be 
worked  out  for  each  bottle,  as  it  will  not  do  to  trust  the  graduations,  even  if  the 
absolute  volume  is  checked.  When  bottles  are  once  graduated,  author  finds  the 
method  very  accurate  and  reliable.  Creams  may  be  roughly  analyzed  by  its  means, 
but  do  not  give  as  satisfactory  results  as  milk. 

Analyst,  18,  130-134.  P.W.W. 

429.  Richmond,  H.  Droop,  and  Boseley,  L.  K. — Leffmann-Beam  method  for  determin- 

ing fat  in  milk. 
Analyst,  19,  72;  Chem.  Centralbl.,  1894,  i,  843,  844. 

3.  Patterson'' s  method.  ~ 

430.  Patterson,  L.  G. — Patterson's  method  of  testing  milk. 

Modified  Beimling  method,  using  amyl  alcohol  instead  of  hydrochloric  acid  and 
amyl  alcohol. 
Miss.  Sta.  Bui.  No.  21;  Exp.  Sta.  Record,  4,  267;  Jour.  Chem.  Soc,  64,  ii,  252. 

e.  w.  A. 

4.  Lactoerite. 

431.  Neumann,  J. — A   new  acid  mixture  for  the   lactoerite  ( Ueber  die  Bestimmung  des 

Fettgehaltes  der  Milch  vermittels  der  neuen  Laktokritsdure.) 

The  mixture  consists  of  100  volumes  of  lactic  acid  and  5  to  8  volumes  of  hydro- 
chloric acid.  The  manipulation  differs  from  that  where  the  usual  acetic  acid  mix- 
ture is  used  in  two  particulars:  (1)  The  acid  mixture  is  first  measured  out  and 
heated  on  a  boiling  water  bath  before  adding  the  milk,  and  (2)  the  whirling  is  car- 
ried on  at  60°  C.  instead  of  40°  C.     Results  accurate. 

Milch-Ztg.,21,  625;  Ztschr.  angew.  Chem.,  1892,  733;  Centralbl.  Agrik.  Chem., 
21,  840;  Chem.  Centralbl.,  1892,  ii,  760.  a.  l.  w. 

432.  Hittcher. — Fat  determination  by  use  of  the  lactoerite. 

Author  states  that  in  using  the  new  acid  reagent  suggested  by  de  Laval  (hydro- 
chloric and  lactic  instead  of  sulphuric  and  acetic  acids),  although  he  heated  the  mix- 
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ture  of  milk  and  the  reagent  for  fifteen  minutes  and  used  high  speed,  an  opaque  sec- 
tion of  solidified  fat  was  formed  in  the  tube,  necessitating  correction.  w.  f. 
Deutsch.  Molkerei  Ztg,  1892,  10;  Centralbl.  Agrik.  Chem.,  21,  840. 

433.  Alen,  J.  C. — Coloring  of  the  fat  column  in  fat  determination  by  the  lactocrite. 
Author  proposes  addition  of  alkanet  to  the  acid  mixture  (sulphuric  and  acetic 

acid),  and  says  that  the  fat  will  take  up  the  color  and  give  a  sharp  reading  in  con- 
sequence. 
Tidskrift  f.  Landtman,  13  (1892),  51;  Centralbl.  Agrik.  Chem.,  21,  856. 

w.  F. 
5.  Lindstrom  butyrometer. 

434.  Lindstrom  butyrometer — {Lindstrom- Butyrometer  zur  Bestimmung  des  Fetts  in  der 

Milch). 

A  milk  test  similar  to  the  lactocrite.  The  milk  is  first  boiled  in  the  test  bottle 
with  lactic  acid,  to  which  some  sulphuric  acid  has  been  added.  The  fat  is  separated 
by  whirling  in  a  centrifugal  machine,  brought  into  the  graduated  neck  of  the  bottle 
by  adding  water  through  an  opening  in  the  side  of  the  test  bottle,  cooled  until  it 
becomes  solid,  and  measured.     The  apparatus  is  figured. 

Milch-Ztg.,  21,  496.  a.  l.  w. 

435.  Backhaus  and  Neumann. — Lindstrom  butyrometer. 

The  process  is  described  and  discussed.  Results  are  given  of  numerous  tests  made 
with  Lindstrom's  apparatus,  using  the  acid  sent  out  by  the  makers  and  various  acid 
mixtures.  In  the  following  table  are  given  the  widest  and  the  average  differences 
of  these  results  from  those  obtained  by  chemical  analysis : 


Butyrometer  acid .' 

C.  P.  lactic  acid  containing  8  per  cent  sulphuric  acid 

Acetic  acid  containing  5  per  cent  sulphuric  acid 

Mixture  100  volumes  lactic  acid,  100  volumes  acetic  acid,  and  15 

volumes  sulphuric  acid 

Mixture  200  volumes  lactic  acid,  100  volumes  acetic  acid,  and  25 

volumes  sulphuric  acid 


Widest  -        Average 
difference,     difference. 


0.12  ^0.06 

.15  — .  04 

.30  — .  14 

.07  -  .  01 

.04  +.006 


Milch-Ztg.,  22,  85.  a.  l.  w. 

6.  DemicheVs  lactobutyrometer . 

436.  Graffenberger,  L. — Milk  fat  determination  with  DemicheVs  lactobutyrometer. 
As  a  result  of  tests,  author  recommends  the  addition  of  two  drops  of  caustic  potash, 

the  use  of  91  or  92  per  cent  alcohol,  the  separation  of  the  fat  by  standing  ten  minutes 
in  water  at  40°  C,  and  reading  off  after  standing  for  half  an  hour  at  20c  C.  Indi- 
vidual determinations  differed  by  0.3  per  cent,  while  with  the  Soxhlet  areometric 
apparatus  the  difference  was  0.20. 

Landw.  Vers. -Stat.,  41,  43-54;  Centralbl.  Agrik.  Chem.,  21,  839,  840;  Chem.  Cen- 
tralbl., 1892,  ii,  760;  Milch.  Ztg.,  21,  809.  w.  f. 

7.  Thbrner's  method. 

437.  Thorner,  W.,  1892.— Estimation  of  fat  in  milk. 

Ten  cubic  centimeters  of  milk  are  placed  in  a  tube  of  special  shape,  and  saponi- 
fied by  adding  1.5  cc.  of  alcoholic  potash  (16  grams  per  liter)  and  placing  the  tube 
in  the  water  bath  for  two  minutes.  One  cubic  centimeter  of  strong  acetic,  sulphuric, 
or  other  acid  is  added  to  separate  the  fatty  acids,  the  tube  is  again  heated,  then  cen- 
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trifugalized  one  to  four  minutes  at  2,000  revolutiors  per  minute,  heated  to  100c  and 
the  volume  of  the  fatty  acids  read  off. 

[Essentially  Short's  process  without  the  centrifugal. — Ed.] 

Molk.  Ztg.,  2,  1892,  Xo.  1 ;  Chem.  Centralbl.,  1892,  ii,  429 ;  Jour.  Chem.  Soc,  64,  ii, 
101;  Centralbl.  Agrik.  Chem.,   22,  416,417;   Milch-Ztg.,  21,632;  Chem.  Ztg.,  16, 

1101.  J.    W.    F. 

438.  Lange,  Gerhard. — Thbrner's  milk  test  (Zur  Anivendung  der  Centrifuge  im  Labor- 

atorium). 
Thorner's  test  is  described  as  a  modification  of  Short's  method. 
Ztschr.  angew.  Chem.,  1892,  488.  a.  l.  w. 

439.  Kruger  and  Schwarz. — Thorner's  milk-fat  method. 

Authors  find  that  the  average  result  by  this  method,  using  the  centrifugal  appa- 
ratus, is  0.021  higher  than  that  by  Soxhlet's  process. 
Molk.  Ztg.,  1892, 13 ;  Centralbl.  Agrik.  Chem.,  22,  417.  w.  f. 

440.  Greff,  H.,  1893. — Some  new  apparatus  for  use  in  the  Thbrner  method  of  determining 

fat  (Einige  neue  Hilfsapparate  fur  die  Fettbestimmungen  nach  der  ThbrneiJschen 
Methode). 
Milch-Ztg.,  22,  608-610;  Chem.  Centralbl.,  1894,  i,  117, 118.  J.  p.  s. 

8.  Modified  Schmid  method. 

441.  Leze  and  Allard. — Determination  of  fat  in  milk  products. 

The  method  is  founded  on  the  same  principle  as  that  of  Schmied.  The  milk  is 
heated  with  strong  HC1  for  several  hours  at  25-30°  C,  afterwards  neutralized  with 
ammonia,  warm  water  is  added  and  the  volume  of  fat  read  off  in  the  graduated 
neck  of  the  bottle  in  which  the  reaction  is  conducted. 

Comptes-Eendus,  113,  654;  Chem.  Ztg. ;  Analyst,  17,  55-57.  f.  w.  w. 

9.  Acidobutyrometric  method. 

442.  Gerber,  N.,  December,  1892. — The  acid-butyrometric  method  for  fat  estimation 

(Die  Acid- Butyrometrie  als  Universal-Fettbestimmungs  Methode). 

The  apparatus  described  and  illustrated  provides  for  the  estimation  of  the  fat  by 
the  centrifugal  process,  the  amount  of  fat  being  read  off  from  the  graduations  on  the 
tube  employed  in  the  determination. 

The  milk  is  first  mixed  with  a  small  proportion  of  amyl  alcohol,  and  then  about 
an  equal  volume  of  acid,  shaking  the  mixture  thoroughly.  The  tube  is  then  placed 
in  the  centrifugal  machine,  and  after  a  rotation  for  two  to  two  and  one-half  min- 
utes, the  separation  of  fat  is  complete.  By  a  slight  modification  of  the  process,  the 
fat  in  cream,  butter,  etc.,  can  be  determined. 

[Essentially  the  Leffmann-Beam  method.] 

Chem.  Ztg.,  16,  1839;  Ind.  Lait.,  1892,  397,  413;  1893,  1,  43;  Analyst,  137,138. 

B.    B.    R. 

C. — Areometric  Method  (Soxhlet's). 

443.  Fischer,  Sartori,    Ruxschke,  and  Butler,— The  examination  of  milk  (Mit- 

theilungen  aus  dem  chemischen  Untersuchungsamte  der  Stadt  Breslau).     [Soxhlet 
process.] 
The  authors  have  abandoned  the  areometric  method  of  Soxhlet  for  the  estimation 
of  fat,  and  have  returned  to  the  use  of  Marchand's  process.     The  chief  objections  to- 
Soxhlet's  method  are  that  the  ether  fat  layer  in  Soxhlet's  apparatus  does  not  sepa- 
rate completely,  or  only  with  great  difficulty,  without  the  aid  of  a  centrifugal;  and 
that  the  scale  of  the  spindle  does  not  permit  of  the  estimation  of  fat  in  very  rich 
milks  (above  5.12  per  cent  fat). 
Jahresber.  chem.  Untersuch.  Breslau,  1891-'92;  Chem.  Ztg.  Rep,  16,  349. 

B.    B.    R. 
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444.  Janke,  L.  1894. — Some  new  methods  for  the  determination  of  milk  fat,  especially 

some  comparative   results  by  the  Sox  hi  et  areometric  and  the  Gerber   butyrometrie 
methods    ( Ueber    einige    neue    Milchfettbestimmungsmethoden,    insbesondere    iiber 
vergleichende  Untersuchungen  mittels  des  Soxhlef schen  araometrischen  und  des  X- 
Gerber' schen  butyrometrischen  Verfahrens). 
Fifty-six  determinations  gave  an   average  difference  between  the  two  methods  of 
less  than  0.1  per  cent;  in  all  cases  hut  nine  the  Gerber  method  gave  the  higher 
results.     Gerber's  method  was  found  to  be  very  satisfactory  for  chemical  practice, 
and  possesses  the  merits  of  accuracy  and  rapidity.     The  author  obtained  better 
results  at  a  temperature  of  60°  in  this  method  than  at  70°,  as  previously  recom- 
mended. 

Forsch.  ber.  liber  Lebensmittel.,  1,  79-82;  Chem.  Centralbl.,  1894,  i.  526,527. 

j.  p.  s. 

445.  Albert,  1893. — An  apparatus  for  measuring  out  the  ether  and  potassium  hydrate 

used  in  the  Soxhlet  areometric  method  (Ein  Hilfsapparat  zum  Abmessen  von 
wasserhaltigem  Aether  und  Kalilauge  fur  den  Soxhlef schen  araometrischen  Apparat 
zur  Fettbestimmung  in  der  Milch). 

Milch-Ztg.,  22,  461,  462.  j.  p.  s. 

446.  Timpe,  H.,  1894. — The  Soxhlet  areometric  method  for  the  estimation  of  fat  (Ueber 

die  Soxhlef sche  araometrische  Fettbestimmung smethode) . 
Chem.  Ztg.,  18,  392-394;  Chem.  Centralbl.,  1894,  i,  844,  845;  Ber.  chem.  Ges.,  27, 
Ref.  343.  j.  p.  s. 

447.  Graffenberger. — Comparative  determinations  of  fat  in  milk  by  the  methods  of 

Soxhlet,  Schmidt,  etc. 
Landw.  Vers -Stat.,  43,  247;  Chem.  Ztg.,  1§,  Rep.,  16;  Chem.  Centralbl.,  1894,  i, 
442. 

Milk  Sugar. 

448.  Gill,  A.  H. — Note  upon  the  estimation  of  milk  sugar  in  milk. 

Author  recommends  the  following  method:  25  cc.  of  milk  are  mixed  with  15  cc.  of 
milk  of  alumina,  and  0.5  cc.  of  25  per  cent  acetic  acid  added,  the  mixture  stirred, 
heated  on  water  bath  for  five  to  seven  minutes  at  85°  C. ;  100  cc.  of  water  are  then 
added,  and  the  mixture  heated  in  boiling  water  for  ten  minutes,  cooled,  allowed  to 
settle,  decanted  through  a  plaited  filter  (S.  &  S.  597)  into  a  500  cc.  flask,  being  careful 
to  bring  as  little  precipitate  as  possible  on  the  filter;  the  boiling  and  filtering  are 
repeated  three  times,  and  the  filtrate  made  up  to  500  cc.  and  finally  titrated  by  Feh. 
ling's  solution,  as  usual. 

The  milk  of  alumina  is  prepared  by  precipitating  125  grams  of  ammonia  alum  with 
ammonium  hydrate  at  boiling  temperature,  washing  the  precipitate  by  decantation, 
and  making  up  to  1  liter. 

Analyst,  17,  36.  f.  w.  w. 

449.  Borntrager,  A. — Influence  of  basic  acetate  of  lead  in  the  volumetric  determination 

of  milk  sugar   by  the  Fehling- Soxhlet  method  (Ueber  den  Einfluss  welchen  die 

Gegenwart  von  Bleiessig  auf  das  Ergebniss   der  Titrirung  des  Milchzuckers  nach 

Fehling- Soxhlet  ausiibt). 

When  basic  acetate  is    present  too  much  milk  sugar  is  required  for  complete 

reduction.     The  lead  should    be  removed    before  titration   by  precipitation  with 

sodium  sulphate. 

Ztschr.  angew.  Chem.,  1892,  293;  Ber.  chem.  Ges.,  25,  Ref.  598;  Chem.  Cen- 
tralbl., 1892,  ii,  135.  a.  l.  w. 

450.  Richmond,  H.  D. — Effect  of  heating  7nilk  on  specific  rotation  of  milk  sugar. 
Analyst,  1893,  141,142;  Exp.  Sta.  Record,  4,  11. 


313 

451.  Deniges,  G. — Recognition  and  determination  of  lactose  in  milk. 
Jour,  pharm.  chim.,  27  [5],  413;  Cheni.  Centralbl.,  1893,  i,  1092. 

452.  Deniges,  G. — Determination  of  lactose  in  milk  (Dosage  dela  lactose  dans  les  laits). 
Objection  is  made  to  clarification  of  milk,  for  polarimetric  reading,  by  lead  sub- 
acetate  on  the  ground  that  it  does  not  completely  remove  albuminoids,  so  that  the 
readings  are  often  2°  (saccharimetric)  too  high ;  and  to  that  by  mercuric  acetate,  in 
that  the  mercury  attacks  the  brass  mountings  of  the  tubes,  and  also  interferes  with 
subsequent  use  of  the  solution  with  Fehling's  reagent.  He  prefers  the  use  of  meta- 
phosphoric  acid,  or,  better,  freshly  prepared  sodium  metaphosphate.  The  latter  is 
prepared  by  carefully  heating  ammonio-sodium  phosphate  in  a  platinum  dish  until 
it  is  completely  fused  and  no  longer  evolves  gas.  Pour  on  a  cool  plate,  break  up,  and 
keep  in  stopped  bottle.  Prepare  a  5  per  cent  aqueous  solution,  by  adding  5.7  grams 
of  the  finely  divided  salt  to  50  cc.  of  boiling  water;  boil  five  minutes,  when  solu- 
tion should  be  complete.  Twelve  per  cent  (0.7  gram)  of  the  salt  will  have  been 
converted  to  orthophosphate,  leaving  5  grams  unchanged.  Immediately  add  5  cc.  of 
cold  water,  cool  under  jet  of  water,  make  up  to  100  cc. 

To  analyze  the  milk  add  to  10  cc.  of  the  milk  25  cc.  of  this  solution,  60  to  70  cc.  of 
water,  shake,  add  0.3  cc.  of  acetic  acid  (in  woman's  milk  0.5  cc.  of  HC1  should  be 
used),  make  up  to  100,  filter,  reject  the  first  few  drops,  and  gather  the  clear  fluid, 
which  gives  no  albuminoid  reaction  with  the  tests  of  Millon,  Tanret,  and  Eschbach, 
and  which  is  clearly  read.  Even  woman's  milk,  by  repeated  filtrations,  gives  a  clear 
solution.  HC1  is  to  be  preferred  to  acetic  acid,  except  where  adulteration  by  cane 
sugar  is  suspected.     Use  a  50  cm.  tube  in  preference  to  a  20  cm. 

Bull.  Trav.  Soc.  Pharm.  Bordeaux;  Bull.  Soc.  Chim.,  7  [3],  493-499;  Eev.  internat. 
falsificat.,  6,  190,191,  212,  213;  Jour.  Pharm.,  27  [5],  413,  417;  Jour.  Chem.  Soc,  64, 
A,  248,  502.  f. 

Lactic  Acid. 

453.  Thorner,  W. —  Estimation  of  lactic  acid  in  milk. 

Ten  cubic  centimeters  of  the  sample  are  diluted  to  30  cc.  and  mixed  with  5  drops  of 
a  5  per  cent  alcoholic  solution  of  phenolphthaleiu.  Decinormal  soda  is  added  until 
the  liquid  is  pink.  Should  a  milk  take  1  cc.  of  the  alkali,  the  author  calls  this  10° 
of  acidity. 

Chem.  Ztg.,  16,  1469-1470,  1519-1520;  Jour.  Chem.  Soc,  64,  ii,  250.  J.  w.  f. 

454.  Trillich,  H.,  October,  1892. — Lactic  acid  estimation  (Zur  Milchsaure-Bestimmung). 
Issue  is  taken  with  Thorner  in  his  statement  (Chem.  Ztg.,  16,  1469)  to  the  effect 

that  in  lactic  acid  determinations  the  results  would  be  scarcely  affected  appreciably 
by  the  employment  of  well  water,  previously  boiled,  in  the  dilution  of  the  milk 
samples,  previous  to  titration.  This  assertion  of  Thorner  holds  good  only  when  the 
water  contains  no  magnesium  bicarbonate  or  only  small  quantities  of  it.  With 
waters  containing  along  with  calcium  carbonate  a  considerable  amount  of  magnesium 
bicarbonate  a  strongly  alkaline  reaction  is  exhibited  after  boiling.  Such  waters 
can  not  be  employed  without  making  corrections  for  each  acid  determination  in 
milk. 

Chem.  Ztg.,  16, 1565  b.  b.  r. 

Proteids. 

455.  Carcano,  L. — Determination  of  nitrogen  and  proteids  in  milk  and  dairy  products. 
Staz.  Sper.  Agr.  Ital.,  22,  261;  Chem.  Centralbl.,  1892,  ii,  56. 

Miscellaneous. 

456.  Thorner,  W. — Relation  of  cream  content  to  butter  content  of  milk. 

Chem.  Ztg.,  1892,  757;  Chem.  Centralbl.,  1892,  ii,  187;  Exp.  Sta.  Record,  4,  213. 
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457.  Thorxer,  W. — Method  of  examining  milk  for  tuberculosis  bacilli 
Chem.  Ztg.,  1892,  791,792;  Exp.  Sta.  Record,  4,  214. 

458.  Richmond,  H.  Droop. — Action  of  some  enzymes  on  milk  sugar. 
Analyst,  1892,  222;  Exp.  Sta.  Record,  4,  584. 

459.  Okulitsch,  J.,  1894. — The  question  of  the  determination  of  specific  gravity  in  sour 

milk  (Zur  Frageiiber  die  spez.  Gewichtsbestimmung  geronnener  Milch). 
A  further  study  of  the  method  suggested  by  M.  Weibull  (Chem.  Ztg.,  17,  1670, 
which  see). 
Milch-Ztg.,  23,  84.  j.  p.  s. 

460.  Weibull,  M.,  1894. — The  estimation  of  fat  in  curdled  milk  (  Ueber  die  Bestimmung 

des  Fettes  in  geronnener  Milch). 
The  author  arrives  at  the  following  conclusions  from  his  results: 

1.  That  by  souring,  milk  loses  a  small  amount  of  fat,  which,  however,  during  the 
first  week,  if  kept  in  a  closed  flask  and  at  a  temperature  of  about  20  degrees,  does 
not  amount  to  more  than  0.05  per  cent.  The  loss  found  in  skim  milk  is  not  greater, 
comparatively. 

2.  The  curdled  milk  is  best  prepared  for  the  estimation  of  the  fat  in  the  same  way 
as  for  the  estimation  of  the  specific  gravity.  If  a  known  amount  of  ammonia  ia 
added  to  the  curdled  milk  and  shaken,  the  amount  of  milk  can  be  easily  calculated 
from  the  total  volume.  From  the  amount  of  fat  in  the  ammoniacal  mixture  the 
amount  of  fat  in  the  milk  can  be  easily  obtained.  The  simplest  way  is  to  add 
exactly  one-tenth  ammonia,  then  by  adding  one-tenth  to  the  fat  found  the  real  amount 
can  be  determined. 

3.  For  exact  analyses  it  is  necessary  to  take  into  account  the  specific  gravity  and 
the  adhesion  of  the  milk.  If  the  milk  is  not  weighed,  but  measured,  a  special 
pipette  must  be  used,  or  the  proper  correction  made. 

4.  With  the  lactocrite,  butyrometer,  and  other  methods  in  which  the  milk  is 
measured  by  a  jdpette  of  fixed  volume,  an  almost  constant  error  must  be  recognized. 
By  a  deduction  of  0.05  per  cent  (in  normal  milk  of  about  3  per  cent  fat  mixed  with 
ammonia,  as  previously  described)  this  error  can  be  corrected. 

Chem.  Ztg.,  18,  926-928;  Milch-Ztg.,  23,  413,  414.  j.  p.s. 

461.  Weibull,  M.,  1893. — Can  the  specific  gravity  of  curdled  milk  be  accurately  deter- 

mined (Kann  man  das  spez.  Gewicht  einer  Milch  die  geronnen  ist.  genau  bestimmen  )? 

The  author  answers  the  question  affirmatively,  and  suggests  the  following  method: 
A  known  amount  of  ammonia  (about  one-tenth  the  volume  of  the  milk)  is  added  to 
the  curdled  milk  and  shaken  until  all  is  in  solution.  The  ammoniacal  solution  is 
then  accurately  measured  into  a  cylinder,  the  original  volume  of  milk  determined 
(the  total  fluid  less  the  added  ammonia),  and  the  sp.  gr.  and  temperature  of  the 
liquid  determined  in  the  usual  way.  The  data  are  sufficient  for  the  desired  end. 
After  several  experiments  it  has  been  found  that  the  contraction  of  the  fluid  from 
the  addition  of  the  ammonia  is  so  slight  as  not  to  appreciably  aftect  results.  The 
following  equation  expresses  the  operation : 

V  amxSp  ara+V  mxSp  m  =  V  flxSp  fl, 
where  V  am,  V  m,  and  V  fl  signify  the  volume  of  the  ammonia,  milk,  and  ammoniacal 
fluid,  respectively ;  and  Sp  am,  Sp  m,  and  Sp  fl  the  corresponding  sp.  gr.     The  specific 
gravity  of  the  milk  is  here  the  undetermined  quantity,  and  can  be  easily  obtained 
by  a  simple  calculation. 

Chem.  Ztg.,  17,  1670;  Chem.  Centralbl.,  1894,  i,  116;  Exp.  Sta.  Record,  5,  644, 
645.  j.  p.  & 

462.  Weibull,  M.,  1894. — Can  the  specific  gravity  of  curdled  milk  be  determined  accurately 

(Kann  man  das  spezifische  Gewicht  einer  Milch,  die  geronnen  ist,  genau  bestimmen)? 
After  an  extended  use  of  the  method  suggested  by  the  author  (Chem.  Ztg.,  17, 
1670),  he  arrives  at  the  following  conclusions: 
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1.  The  specific  gravity  of  normal  inilk,  which  is  curdled,  and  has  stood  for  one  or 
two  weeks,  can  be  accurately  determined  by  the  method  suggested. 

2.  With  careful  work  the  addition  of  about  one-tenth  of  ordinary  ammonia  to  thet 
milk  causes  an  error  of  not  more  than  0.0005.  The  reason  for  this  lies  in  the  fact  tha 
the  very  small  contraction  of  the  fluid  compensates  for  the  decreased  content  of  dry 
matter  caused  by  the  curdling  of  the  milk. 

3.  This  contraction  at  all  events  predominates  so  much  that  the  results  are  rather 
a  little  too  high  than  too  low. 

4.  For  accurate  results  the  ammonia  should  not  be  added  in  too  great  an  excess. 
Milch-Ztg.,  23,  247,  248.  j.  p.  s. 

463.  Schaffer. — The  detection  of  goafs  milk  in  cow's  milk  (Nachtveis  der  Ziegenmilch 

in  der  Kuhmilch). 

The  detection  of  the  presence  of  goat's  milk  in  cow's  milk  is  proposed  by  obtaining 
an  ethereal  solution  of  the  fat,  having  previously  added  an  alkali  to  the  milk. 
Goat's  milk  fat  gives  a  clear,  colorless  solution  in  ether,  while  the  fat  of  cow's  milk, 
specially  in  summer,  gives  a  deep  yellow  solution.  The  author  claims  that  an 
addition  of  20  per  cent  goat's  milk  can  in  this  manner  be  detected.  b.  b.  r. 

Schw.  Woch.  Chem.  Pharm.,  31,  58;  Chem.  Ztg.  Rep.,  IT,  67. 

464.  Babcock,  S.  M. — Detection  of  adulterations  in  milk. 

Remarks  on  milk  standards,  use  of  lactometer,  and  milk  calculation. 

Wis.  Sta.  Bull.  No.  31 ;  Exp.  Sta.  Record,  4,  193.  e.  w.  a. 

Butter. 

A. — General. 

465.  Jean,  F. — Observations  on  butter  analyses. 

Rev.  internat.  falsificat.,  1891,  65 ;  Analyst,  1  ?,  117.  F.  w.  w. 

466.  Schrodt,  M.,  and  Henzold. — Interpretation  of  results  of  butter  analysis. 

Landw.  Vers.-Stat.,  40,  299-309;  Exp.  Sta.  Record,  4,  92. 

467.  Richmond,  H.  Droop.— Oh  gamoose  butter. 

The  results  of  the  examination  of  winter  and  summer  butter  for  saponification 
equivalent,  insoluble  fatty  acids,  iodin  number,  soluble  acids,  and  Reichert-Wollny 
method,  are  given  in  the  paper. 

Analyst,  If,  46. 

468.  Spaeth,  Edward. — Butter  analysis  (  Ueber  Butter untersuchung). 

The  article  describes  a  form  of  apparatus  for  the  estimation  of  water  and  fat  in 
butter.  The  apparatus  consists  of  a  glass-stoppered  weighing  glass,  with  perforated 
top  and  bottom,  and  a  glass  boat  of  such  size  that  it  can  be  placed  in  the  weighing 
glass.  A  film  of  asbestos  is  placed  over  the  bottom  of  the  weighing  glass,  and  the 
boat  filled  to  one-third  its  capacity  with  pumice  stone.  They  are  then  dried  and 
weighed  together.  Eight  to  ten  grams  of  butter  are  then  introduced  into  the  boat  and 
dried,  first  on  the  water  bath  for  one-half  hour,  and  then  in  the  air  bath  at  a  temper- 
ature a  little  over  100°  for  two  to  two  and  one-half  hours.  The  boat  and  contents 
are  placed  in  the  weighing  tube  and  the  whole  weighed.  The  loss  is  water.  The 
weighing  glass,  tube,  and  contents  are  then  placed  in  a  Soxhlet's  extraction  apparatus 
and  extracted  with  ether  four  to  six  hours.  The  fat  is  determined  directly  after 
evaporating  the  ether,  and  the  result  may  be  controlled  by  drying  and  weighing 
the  weighing  glass  and  boat. 

Ztschr.  angew.  Chem.,  1893,  513;  Vjschr.  Chem.  Nahr.,  1893,  §,  223;  Jour.  Chem. 
Soc,  1894,  66,  ii,  124.  w.  d.  b. 
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469.  Laves,  E.—  Analysis  of  butter. 

The  author  finds  that  the  method  of  Konig  and  Hart  is  more  accurate  than  other 
methods,  and  suggests  a  few  modifications. 
Arch.  Pharm.,  231,  356-366 ;  Jour.  Chem.  Soc",  64,  A,  602.  j.  w.  r. 

B. — Optical  examination. 

470.  Jean,  F. — Notes  on  the  optical  and+chemical  analysis  of  butters. 

The  author  replies  to  a  number  of  objections  raised  against  his  method  of  apply- 
ing Amagat  and  Jean's  "  oleorefractometer  "  to  the  detection  of  adulteration  in 
butter.  To  the  chief  objection  made,  viz,  that  perfectly  pure  butters  show  devia- 
tions by  this  method  much  below  the  normal  ( —  30°),  the  answer  is  made  that  but- 
ters of  this  character  have  been  found  to  be  derived  invariably  from  the  milk  of 
cows  fed  on  oil  cake,  and  the  abnormal  behavior  of  the  butter  is  ascribed  to  the  pres- 
ence of  unaltered  oil  in  the  milk.  In  such  cases  the  oleorefractometer  can  not  be 
relied  on  exclusively,  but  by  the  employment  also  of  chemical  tests  along  with  it,  it 
is  of  utility  in  examining  doubtful  samples.  In  impure  butters  the  volatile  acids 
are  below  the  mean  value,  while  butters  containing  oil  derived  from  oil  cake  as 
feed  are  not  perceptibly  affected  in  this  particular.  A  large  proportion  of  butters 
coming  under  examination,  however,  can  be  readily  classified  by  means  of  the  oleo- 
refractometer. 

With  a  deviation  of  from  32°  to  36°,  the  purity  of  the  butters  is  doubtful;  palm 
or  cocoanut  oil  may  be  present;  31°  to  29°,  pure  butters;  29°  to  25°,  purity  doubt- 
ful, and  volatile  acids  must  be  determined. 

Monit.  Scient.,  6,  91;  Jour.  Soc.  Chem.  Ind.,  11,  945;  Rev.  internat.  falsificat.,  §, 
133;  Milch-Ztg.,  21,  677.  b.  b.  r. 

471.  Pizzi,  H. — On  the  (so-called)  Pennetier's  method  for  butter  analysis. 
(Microscopic  examination  by  polarized  light.) 

Staz.  sper.  agr.  Ital.,  23,  38 ;  Analyst,   18,  91,  92.  f.  w.  w. 

472.  Richmond,  H.  Droop. — The  microscopic  examination  of  butter  by  polarized  light. 
An  abstract  of  papers  published  on  this  subject;  author  states  that  most  English 

analysts  have  discarded  the  method. 
Analyst,  17,  193, 194.  f.  w.  w. 

473.  Richmond,  H.  Droop. — Amagat  and  Jean's  oleorefractometer. 

The  instrument  is  recommended  for  preliminary  examination  of  butters.  Pure 
butter  will  have  a  refraction  of  28  to  34.  When  results  come  over  34  or  under  28, 
Reichert's  method  should  be  used ;  if  refraction  is  20  or  under,  the  article  must  be 
adulterated  at  least  50  per  cent. 

Analyst,  1 7,  221-225.  P.  W.  W. 

474.  Zune,  A.  J. — The  use  of  the  oleorefractometer  in  butter  analyses  (Sur  VoUorefract- 

ometre). 
The  author  discusses  the  usefulness  of  the  Amagat-Jean  oleorefractometer  for 
the  detection,  of  butter  adulteration  and  denies  its  delicacy  and  efficiency. 

Rev.  internat.  falsificat.,  6,  12, 13.  \v.  F. 

C. — Melting  point. 

475.  Mayer,  A.,  1893. — Concerning  the  method  of  determining  the  melting  point  of  butter. 
Narrow  tubes  give  lower  melting  and  higher  congealing  points  than  wide  tubes. 

Lower  melting  points  are  always  obtained  when  the  fat  is  warmed  slowly  than 
when  it  is  warmed  rapidly.  By  a  slow  warming  is  meant  a  rise  of  one  degree  in 
five  minutes.  To  obtain  good  melting  points  one  must  be  careful  that  the  previous 
congelation  was  complete,  for  which  in  butter-like  substances  a  cooling  to  about 
10°  below  the  actual  congealing  point  is  absolutely  necessary. 
Jour.  Am.  Chem.  Soc,  15,  661-664 ;  Chem.  Centralbl.,  1894,  i,  234.  J.  P.  s. 


317 

476.  Reich,  E.,  1893. — The  melting  test  of  butter  (Dib  Butter- Schmelzprobe) . 

Milch  Ztg.,  22,  787-789 ;  Exp.  Sta.  Record  5,  724.  j.  p.  s. 

477.  Viollette,  C. — Analysis  of  commercial  butters  (Analyse  des  beurres  du  commerce). 

The  author  finds  that  the  specific  gravity  of  butter  (^op0*)  is  0.86320-0.86425, 

that  of  margarin  0.85766-0.85865,  and  that  in  a  mixture  of  butter  and  margarin  the 
proportion  of  each  may  be  estimated  by  the  specific  gravity  of  the  mixture.     A  den- 
simeter has  been  constructed,  by  the  aid  of  which  a  butter  may  be  examined  in  a 
moment  after  it  is  heated  to  100°. 
Compt.  rend.,  1893    117,  856-858;  Jour.  Chem.  Soc,  1894,  66,  ii,  124.    w.  d.  b. 

D. — Water  estimation. 

478.  Delaye.  Louis. — Notes  on  butter  analysis. — Moisture  determination  and  determina- 

tion of  volatile  acids. 

Writer  objects  to  use  of  20  grams  of  butter  for  moisture  determination  because  of 
danger  of  loss  by  spitting.  He  says  10  grams  should  be  the  maximum  quantity  used, 
and  suggests  the  absorption  of  the  butter  upon  a  tared  spiral  of  perfectly  dry  filter 
paper,  which  will  lead  to  a  large  surface  exposure  and  remove  all  possibility  of 
spitting.  He  claims  that  with  90°  alcohol  for  saponification  the  danger  of  forma- 
tion of  esters  of  the  volatile  acids  is  greatly  increased,  and  recommends  70°,  which 
will  secure  complete  saponification  unless  paraffin  adulterants  be  present.  The 
saponification  flask  should  be  of  a  volume  greater  than  200  cc. 

Bull.  Soc.  Roy.  Pharm.  Brux. ;  Rev.  internat.  falsificat,  6,  63-65. 

w.  F. 

479.  Allen,  A.  H. — Proportion  of  water  in  butter. 
Analyst,  1892,  107-109;  Exp.  Sta.  Record,  4,  95. 

480.  Hofmeister,    W.,    1894. — The  water    content  of  butter  (Untersuchungen   betreffs 

des  Wassergehalts  der  Butter.) 

Milch-Ztg.,  23,  51.  j.  p.  s. 

E. — Fat  estimation. 

1.   General. 

481.  Holter,  George  L.,  July,  1892. — A   volumetric  method  for  the  determination  of 

fat  in  butter. 

The  method  is  a  modification  of  the  Babcock  volumetric  milk  test.  The  bottle 
consists  of  two  parts ;  the  bottle  proper,  of  20  cc.  capacity,  with  a  narrow  neck, 
like  the  Babcock  bottle,  but  only  12  mm.  long ;  the  second  part  is  a  bulb-tube,  ground 
to  fit  the  neck  of  the  bottle  proper,  to  which  it  is  attached  by  a  rubber  tube,  and 
graduated  above  and  below  the  bulb  in  such  manner  as  to  include  the  volume  of  xhe 
bulb  in  the  graduation.  Melted  thoroughly  mixed  butter,  about  9  or  10  grams,  is 
transferred  to  the  tared  test-bottle,  cooled  under  a  bell-jar,  and  weighed;  it  is  then 
remelted,  5  cc.  of  hot  water  added,  and  the  bottle  shaken  thoroughly.  Concentrated 
sulphuric  acid  is  then  slowly  added  from  a  burette,  with  constant  agitation,  until  a 
dark  pink  color  is  assumed,  2  to  5  cc.  of  acid  being  requisite ;  whirl  rapidly  for  one  or 
two  minutes  in  a  Babcock  centrifugal,  to  separate  the  fat.  Connect  the  graduated 
tube,  place  the  bottle  in  a  beaker  of  hot  water,  250  mm.  deep,  add  hot  water  enough  to 
transfer  the  fat  to  the  neck  of  the  test-bottle  proper ;  again  whirl  in  the  centrifugal 
for  one  minute,  transfer  to  the  hot  water  beaker,  add  enough  hot  water  to  transfer 
the  fat  to  the  graduated  tube,  but  not  enough  to  place  the  lower  meniscus  in  the 
bulb;  then  whirl  slowly  in  the  centrifugal  for  a  short  time,  transfer  the  bottle  to 
water  at  60°  C,  and  read.  The  volume  of  fat  multiplied  by  9,  and  divided  by  the 
weight  of  butter  taken,  will  give  the  percentage  in  the  butter. 

Agric.  Science,  6,  312-316;  Milch-Ztg.,  22,  408.  w.  f. 
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482.  Sweetser,  W.  S.,  September,  1892. — A  simple  method  for  the  determination  of  fat 

in  butter. 

Ten  grams  of  well-mixed  butter  are  melted  and  washed  into  a  200  cc.  flask  with 
76°  benzine.  After  shaking  well  and  cooling,  the  flask  is  filled  to  the  mark  with 
benzine.  The  contents  are  again  well  mixed,  allowed  to  subside,  and  40  cc.  of  the 
clear  solution  drawn  off  by  a  pipette  into  a  weighed  platinum  dish  containing  a 
few  grams  of  asbestos.  The  solvent  is  driven  off  at  gentle  heat,  the  residue  dried 
for  one  to  two  hours  at  100°  C,  and  weighed.  The  curd  and  ash  may  be  filtered  off 
from  the  solution  in  the  flask,  thoroughly  washed  with  benzine  by  decantation  and 
in  a  Gooch  crucible,  and  then  weighed,  ignited  and  weighed,  as  usual.  The  method 
gave  slightly  lower  results,  and  somewhat  more  concordant  than  the  " official" 
method. 

Agric.  Science,  6,  406-408.  w.  F. 

483.  Fahkion,  W.j  May,  1893. — A  neiv  method  for  fat  examination  ( Ueber  eine  neue 

Methode  der  Fettuntersuchung). 

Reference  is  made  to  the  method  proposed  by  Hazura  for  the  examination  of  fatty 
acids,  in  which  process  the  fat  is  treated  with  permanganate  in  an  alkaline  solution. 
Since  in  this  process  the  lead  salts  of  the  unsaturated  fat  acids  are  first  separated 
from  the  saturated  by  extraction  with  ether,  this  mode  of  procedure  is  very  time  con- 
suming. 

The  author  proposed  the  direct  employment  of  potassium  permanganate  solution 
(5  per  cent),  this  being  added  to  the  hot  alkaline  liquid  after  complete  saponification 
has* been  effected.  After  filtration  and  acidulation  of  the  filtrate,  the  precipitate 
thrown  down  is  treated  upon  a  linen  filter  with  petroleum  ether,  by  means  of  which 
the  unchanged  and  unoxidized  part  of  the  liquid  fat  acids  go  into  solution,  while  the 
oxidized  products  remain  behind  undissolved. 

Chem.  Ztg.,  IT,  610.  b.  b.  r. 

2.    Unsaponifiable  matter. 

484.  Mausbridge,  W. — New  method  for  the  estimation  of  unsaponifiable  matter  in  fats. 
After  the  mass  has  been  decomposed  with  acid,  subsequent  to  saponification,  a 

convenient  quantity  is  treated  with  50  cc.  methyl  alcohol,  saturated  with  light 
petroleum  boiling  at  43°  C,  and  50  cc.  of  the  light  petroleum  is  then  added.  The 
whole  is  heated  to  boiling  in  a  reflux  apparatus,  and,  after  cooling  slightly,  neutral- 
ized with  a  measured  quantity  of  *  potassium  hydroxid  and  placed  in  a  separating 
funnel.  If  the  separation  is  imperfect  a  few  cubic  centimeters  of  boiling  alcohol  are 
added.  The  petroleum  layer  is  separated,  and  washed  by  agitating  with  50  cc.  of 
water  at  38°  or  with  50  per  cent  alcohol,  and  then  with  40  cc.  of  70  per  cent  alcohol. 
Distil  and  dry,  and  a  second  extraction  with  light  petroleum  removes  the  unsaponi- 
fiable  matter. 

Chem.  News,  65,  253-255;  Jour.  Chem.  Soc,  62,  1533.  J.  w.  f. 

485.  Honig  and  Spitz. — Examination  of  mixture  of  unsaponifiable  and  saponifiable  fats 

(Examen  de  melanges  de  graisses  saponifiables  et  de  graisses  nonsaponifiables). 

More  exact  results  are  claimed  in  case  of  such  mixtures  if,  after  saponification,  the 
unsaponifiable  matters  are  removed  by  washing  with  petroleum  ether.  The  details 
are  so  simple  as  to  need  no  description,  being  such  as  are  common  in  the  separation 
of  immiscible  liquids.  It  is  claimed  that  for  approximate  estimation  of  the  unsa- 
ponifiable matters  the  following  quick  process  is  excellent,  giving  results  within  1 
per  cent  of  the  correct  amount:  In  a  flask  marked  at  50  cc,  100  cc,  and  130  cc, 
saponify  2  to  3  grams  of  the  mixture  (or  less  weight  if  percentage  of  unsaponifiable 
matter  is  very  large) ;  fill  to  50  cc  mark  with  alcohol,  then  to  the  100  cc.  mark 
with  water,  and  to  the  130  cc  mark  with  petroleum  ether.  Shake,  let  settle,  pipette 
off  20  cc  of  the  petrolic  ether  solution,  evaporate  and  weigh  dry  residue. 

Rev.  internat.  falsificat.,  7,  84, 85.  f. 
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3.  Free  acids. 

486.  Besana,  C. — Estimation  of  free  acids  in  butter. 

Treatment  with  alcohol  at  50°  dissolves  the  free  acids,  which  may  then  be  titrated 
with  TN5  sodium  hydroxid,  using  phenolphthalein  as  indicator.  Rancid  butter  does 
not  always  contain  the  largest  proportion  of  free  acids. 

Chem.  Ztg.,  15,  410;  Jour.  Chem.  Soc,  62,  924.  j.  w.  f. 

487.  von  Klecki,  V.,  1894. — Investigations  on  the  rancidity  and  the  acid  number  of 

butter  (  Untersuchungen  iiber  das  Ranzigwerden  und  die  Saurezahl  der  Butter). 
Leipsic,   1894,  pp.  66;    Milch  Ztg.,   23,  186,187,  203,204;  Exp.   Sta.  Record,  5, 
1023,  1024.  J.  P.  s. 

4.  Insoluble  and  fixed  fatty  acids. 

488.  Cassal,  C.  E. — The  estimation  of  insoluble  fatty  acids. 

Author  employs  a  separating  flask  provided  with  a  tapped  tube  with  a  narrow 
bore,  for  washing  the  insoluble  fatty  acids;  the  Avashing  being  completed,  the  last 
wash-water  is  run  off  and  the  insoluble  fatty  acids  are  received  directly  into  a 
weighed  vessel,  preferably  a  deep  and  light  platinum  basin.  The  portions  adhering 
to  the  sides  of  the  apparatus  are  washed  down  with  ether. 

Analyst,  18,  44,45;  Jour.  Chem.  Soc,  64,  ii,  308.  f.  w.  w. 

489.  Schmidt  and  Portheil. — Fixed  fatty  acids  in  butter. 

The  method  proposed  is  as  follows :  5  grams  of  dry  butter,  2  cc.  of  50  per  cent 
NaOH  and  20  cc.  of  glycerol  are  heated  in  a  flask  of  300  cc.  capacity  until  the  mix- 
ture boils  and  all  the  water  is  driven  off.  A  clear  soap  solution  is  obtained  in  twenty 
minites;  this  is  cooled,  mixed  with  90  cc.  of  water,  which  should  give  a  very  limpid 
solution,  50  cc.  of  25  per  cent  sulphuric  acid  and  a  little  pumice  are  added,  and  the 
liquid  distilled  until  the  volume  is  reduced  to  100  cc. ;  the  residue  is  then  filtered 
through  a  dry  filter  and  titrated  with  ^1  KOH,  using  phenolphthalein  as  indicator. 

Pharm.  Jour. ;  Rev.  internat.  falsifieat.,  6,  49.  w.  F. 

5.   Oleic  acid — precipitation  method. 

490.  Hehner,  O. — On  the  determination  of  oleic  acid. 

Author  concludes  from  his  experiments  that  "the  method  of  olein  determination, 
which  is  founded  upon  the  relative  solubility  of  the  lead  salts  in  ether,  is  utterly 
untrustworthy.  Neither  are  the  lead  salts  of  the  saturated  fatty  acids  sufficiently 
insoluble,  nor  the  unsaturated  lead  salts  so  easily  soluble  as  to  allow  of  a  separation 
useful  for  analytical  work."  The  experiments  were  made  with  pure  butter  fat,  oleo- 
margarm,  almond  oil,  and  cocoanut  oil.  The  results  obtained  correspond  to  those 
found  by  Lewkowitsch  (Jour.  Soc.  Chem.  Ind.,  1890,  845). 

Analyst,  17,  181-183.  f.  w.  w. 

6.   Oleic  acid — iodin  method. 

491.  Welmaxs,  P. — Iodin  absorption  method  (Zur  Ausfiihrung  der  Jodadditionsmethode). 
The  author  dissolves  25  grams  iodin  and  30  grams  corrosive  sublimate  in  sufficient 

sulphuric  ether  (or  acetic  ether)  to  make  500  cc.  of  the  solution,  and  makes  the 
volume  up  to  1  liter  with  pure  acetic  acid.  He  finds  this  solution  much  more 
stable  than  the  one  in  common  use,  and  it  is  not  necessary  to  dissolve  the  fat  in 
chloroform  before  the  absorption  of  the  iodin.  The  temperature  at  which  the 
solutions  are  measured  must  be  approximately  the  same  as  that  at  which  the  excess 
of  iodin  is  titrated,  as  the  coefficient  of  expansion  of  the  iodin  solution  is  quite 
different  from  that  of  the  thiosulphate  solution.  The  best  temperature  for  the 
absorption  is  17°  to  20°. 
Pharm.  Ztg.,  38,  219;  Ztschr.  anal.  Chem.,  1893,  32,  497;  Chem.  Ztg.,  17,  Rep., 

111.  W.   D.  B. 
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492.  Fahrion,  W. — HiibVs  iodin  numbers  (Zur  HiibVschen  Jodadditionsmethode). 
About  0.15  gram  of  the  fat  is  dissolved  in  10  cc.  of  pure  chloroform,  and  mixed 

first  with  10  cc.  of  a  6  per  cent  alcoholic  solution  of  mercuric  chlorid,  and  then  with 
10  cc.  of  a  5  per  cent  alcoholic  solution  of  iodin.  After  two  hours  20  cc.  of  a  10 
per  cent  solution  of  potassium  iodid  is  added,  the  liquid  diluted  to  150  cc.  with 
water,  and  titrated  with  TN5  sodium  thiosulphate,  without  starch.  Blanks  must,  of 
course,  he  made. 

Chem.  Ztg.,  16,  862,863;  Jour.  Chem.  Soc,  64,  ii,  103;  Ber.  chem.  Ges.,  25,  Kef. 
694.  J.  w.  f. 

493.  Fahrion,  W.,  October,   1893. — HiibVs  iodin  addition  method  (Zur  HiibVschen  Jod- 

additionsmethode) . 

Eeference  is  made  to  the  recently  reported  experiments  of  Dieterich,  Holde,  and 
Benedikt  with  regard  to  the  execution  of  the  iodin  absorption  method.  Their  con- 
clusions are  to  the  effect  that  the  direct  employment  of  the  mercuric  chlorid  and 
iodin  solutions  is  not  to  be  recommended,  but  they  should  be  mixed  at  least  twenty- 
four  hours  before  use.  The  author,  however,  does  not  consider  this  advisable 
always,  as  tests  with  castor  oil  gave  results  indicating  the  lack  of  utility  of  the 
method  of  employing  separate  solutions.  It  is  recommended  that  a  blank  test  be 
executed  at  the  same  time  and  under  the  same  conditions  as  the  actual  test,  this 
being  all  the  more  necessary  on  account  of  the  difficulty  experienced  in  obtaining 
chloroform  of  a  sufficient  degree  of  purity. 

Chem.  Ztg.,  16,  1471.  b.  b.  r. 

494.  Fahrion,  W.,  March,  1893. — Analysis  of  liquid  fats  (Beitrdge  zur  Analyse  der 

fliissigen  Feite). 

A  series  of  determinations  of  the  iodin  numbers  in  oils  is  reported,  results  being 
given  as  obtained  both  by  the  usual  method  and  that  devised  by  the  author.  In 
the  latter  process,  the  fat  was  completely  saponified  with  alcoholic  soda  solution 
and  the  dilute  alcoholic  liquid  neutralized  exactly  with  HC1,  using  phenolphthalein 
as  an  indicator.  In  this  solution  the  iodin  number  was  determined  (after  two 
hours'  standing)  without  addition  of  chloroform.  In  every  instance  the  figures 
obtained  by  this  method  were  higher  than  those  secured  by  the  usual  process.  In 
oils  with  higher  iodin  numbers,  the  method  of  Hehner  for  nonvolatile  acids  is  not 
to  be  recommended,  but  the  author  gives  a  method  which  he  claims  is  thoroughly 
reliable.  This  process  consists  in  the  saponification  of  the  fat  with  alcoholic  soda 
solution,  expulsion  of  the  alcohol  solution  in  water,  and  addition  of  HC1  in  slight 
excess,  followed  by  100  cc.  petroleum  ether. 

The  oxy-fat  acids  undissolved  by  the  petroleum  ether  are  dissolved  in  warm 
alcohol  and  evaporated  to  dryness. 

Chem.  Ztg.,  17,  434.  b.  b.  r. 

495.  Dieterich,  E. — HiibVs  iodin  addition  method  (Zur  HiibVschen  Jodadditionsmethode), 
The  author  notes    that  when,  in   iodin  absorption  tests,  the  titre  of  the  iodin 

solution  is  taken  at  the  commencement  of  the  twenty-four  hours  during  which  the 
absorption  is  to  take  place,  the  iodin  numbers  secured  are  invariably  high.  The 
iodin  number  is  greater  the  higher  the  temperature,  the  older  the  solution,  the 
greater  the  excess  of  iodin,  and  the  longer  the  period  of  action  of  the  solution. 
When  the  titre  of  the  solution,  however,  is  taken  at  the  end  of  the  experiment,  the 
iodin  number  is  found  to  be  low.  As  the  iodin  titre  of  HubPs  solution  shows 
a  certain  rate  of  decrease  on  standing,  a  similar  allowance  should  be  made  for  the 
decrease  of  the  titre  of  the  iodin  excess  in  experiments  with  oils. 
Helfenberger  Annalen,  1891;  Chem.  Ztg.  Rep.,  16,  243;  Analyst,  17,  219,  220. 

496.  Holde,  D.,  August,  1892. — HiibVs  iodin  addition  process  (Die  HiibVsche  Jodaddi- 

tionsmethode). 
The  result  of  some  iodin  absorption  tests  are  reported,    iu  which  a  titre  of  the 
iodin  solution  was  taken  both   at  the  commencement  and  end  of  the  two  hours 
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absorption  test.  The  results  calculated  from  the  titre  of  the  iodin  solution,  made 
at  the  commencement  of  the  experiments,  gave  an  apparent  iodin  absorption  of 
from  3.5  to  4-  per  cent  higher  than  the  actual  absorption,  employing  in  the  calcula- 
tion the  value  of  the  final  titre  of  the  iodin  solution.  The  proposal  of  Fahrion  to 
preserve  the  iodin  and  the  mercuric  chlorid  solutions  separately  is  to  be  com- 
mended, but  it  is  advisable  to  mix  the  solutions  two  days  before  use  on  account  of 
the  rapid  initial  decline  of  the  titre  of  the  iodin  solution.  The  best  results  were 
secured  by  employing  a  large  excess  of  iodin  in  the  absorption  experiments. 
Chem.  Ztg.,  16,  1176-1178 ;  Analyst,  1 7,  199,  200.  b.  b.  r. 

497.  Gantter,  F. — Iodin  absorption  (Eine  neue  Methocle  fiir  Bestimmung  der  Jodzahl  in 

Fetten  itnd  Oelen). 
The  author  shows  that  in  conducting  Hubl's  process  it  is  necessary  that  the  con- 
ditions be  kept  absolutely  constant,  as  varying  amounts  of  mercuric  chlorid  or 
iodin  give  widely  divergent  results.  He  recommends  the  employment  of  a  solution 
of  10  grams  of  iodin  in  carbon  tetrachlorid,  and  dissolving  the  fat  directly  in  the 
iodin  solution.  Of  drying  oils,  0.1  gram,  of  other  fats,  0.2  gram  is  weighed  into  a 
stoppered  bottle;  50  cc.  of  iodin  solution  are  added,  and  the  mixture  shaken  until 
the  oil  is  dissolved.  Sufficient  water  is  added  to  form  a  layer  several  millimeters 
thick  on  the  surface,  the  stopper  inserted,  and  the  whole  allowed  to  react  at  the 
ordinary  temperature  for  fifty  hours.  The  residual  iodin  is  then  titrated  by  a  solu- 
tion of  sodium  thiosulphate  containing  19.528  grams  per  liter. 
Ztschr.  anal.  Chem.,  32,  178-184;  Jour.  Chem.  Soc,  64,  ii,  309. 

j.  w.  F. 
F. — Volatile  fatty  acids. 

498.  Smetham. — Rapid  saponification  method  {Saponification  rapide  dans  les  recherches 

analytiques). 

Smetham  claims  very  quick  results  by  use  of  20  cc.  of  ether  in  saponification  of  3 
grams  of  fat  with  alcoholic  potash  in  a  flask  with  a  long,  open  tube  projecting  ver- 
tically.    The  ether  is  driven  off  with  the  alcohol,  of  course. 

Bollettino  Chimico  Farmaceutico,  32,  641;  Rev.  internat.  falsificat.,  7,  63.      F. 

1.  Eeiehert-Meissl  process. 

499.  Richmond,  H.  Droop. — The  Reichert  process  and  its  modifications. 

An  abstract  of  all  papers  published  on  the  Reichert  process,  and  the  results  found 
and  conclusions  drawn  by  the  various  chemists. 
Analyst,  17,  171-176.  f.  w.  w. 

500.  Richmond,  H.  Droop? — Notes  upon  the  theory  and  practice  of  Reichert1  s  process. 
Analyst,  18,  64;  Ber.  chem.  Ges.,  26,  Ref.  390. 

501.  Richmond,  H.  Droop. —  Volatile  fatty  acids  of  butter. — Observations  upon  a  recent 

contribution  by  TV.  Johnstone. 
Chem.  News,  66,  235;  Ber.  chem.  Ges.,  26,  Ref.,  389. 

502.  Richmond,  H.  Droop,  October,  1892. — The  Reichert  process  for  butter,  etc. 
Reference  is  made  to  the  observation  of  Wilson  (Chem.  News,  66, 199)  with  regard 

to  the  rate  of  the  distillation  of  volatile  fatty  acids,  the  author  being  of  the  opinion 
that  the  writer  referred  to  has  arrived  at  his  conclusions  by  reasoning  from  analogy 
between  butyric  and  acetic  acids.  The  results  of  Mansfield  with  employment  of 
caustic  potash,  show  a  close  agreement  with  those  obtained  by  Wollny's  method,  and 
others  have  shown  that  the  agreement  is  within  the  limits  of  permissible  error. 
The  author  has  previously  shown  the  rate  of  distillation  of  butyric  acid,  and  has 
found  that  when  distilling  50  cc.  out  of  75,  89.1  per  cent  should  pass  over,  and  when 
110  cc.  out  of  140  are  distilled,  96.3  per  cent  should  pass  over.  With  Leffman  and 
Beam's  modification,  employing  glycerol  in  place  of  alcohol,  there  is  very  slight 
5556— ;NTo.  43 21 
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increase  in  the  amount  of  acid  distilled  over.  The  author  believes  that  a  reasonable 
variation  of  the  amount  of  salts  or  other  substances  tending  to  raise  the  boiling 
point  will  not  affect  the  results  within  the  limits  of  experimental  error. 

Chem.  News,  66,  251.  B.  b.  r. 

503.  Wilson,  J.  A.,  October,  1892. — The  Reichert process  for  butter  and  other  fats. 
The  author  calls  attention  to  the  fact  observed  by  himself  long  before,  that  in  the 

Reichert  process  the  rate  of  distillation  of  volatile  fatty  acids  increases  with  the 
proportion  of  salts  in  solution.  It  is  therefore  very  necessary  that  in  such  deter- 
minations, the  same  quantity  of  acids  and  alkalis  must  be  employed,  if  it  is  expected 
to  secure  an  agreement  in  the  results  by  different  operators.  If  sodium  hydrate  be 
substituted  for  potassium  hydrate  (as  in  the  Wollny  process),  or  if  oxalic  or  phos- 
phoric acid  be  used  in  place  of  sulphuric  acid,  there  will  also  be  a  lack  of  agreement 
in  the  figures  secured. 

Chem.  News,  66, 199.  b.  b.  r. 

504.  Johnstone,  W.,  October,  1892. — The  volatile  fatty  acids  of  butter. 

In  making  an  investigation  with  regard  to  the  composition  of  butter  fat,  a  sample 
of  genuine  butter  showing  85.6  per  cent  of  insoluble  fatty  acids  was  subjected  to 
examination.  In  determining  the  volatile  fatty  acids  by  tkeReichert-Wollny  proc- 
ess, it  was  found  that  solid  volatile  fatty  acids  collected  in  the  tube  of  the  condenser 
to  the  amount  of  9.31  percent  of  the  total  weight  of  the  butter.  A  quantitative 
examination  of  this  deposit  showed  that  it  consisted  of  18.6  per  cent  pseudo-oleic 
acid  and  81.4  per  cent  myristic  acid. 

Chem.  News,  66,  188;  Ber.  chem.  Ges.,  26,  Ref,  389.  b.  b.  r. 

505.  BiJNTE,  C,    1894. — Concerning  the  suggested  modifications  of    the  Reichert-Meissl 

butter  test  for  margarin,  and  a  new  method  for  the  exact  determination  of  the 
Reichert-Meissl  number  (  Ueber  die  in  Vorschlag  gebrachte  Modification  der  Reichert- 
MeissV schen  B  utter priifung  auf  Margarinzusatz  und  eine  neue  Methode  zur  exacten 
Ermittlung  der  Reichert-Meissl 'schen  Zahl). 

The  author  had  been  unable  to  obtain  sufficiently  accurate  results  by  the  old 
Reichert-Meissl  method,  and  suggests  the  following  modification  as  being  both  prac. 
ticable  and  accurate. 

Place  an  Erlenmeyer  flask  of  1  liter  capacity  containing  about  5  grams  of  the 
weighed  butter  fat  in  a  drying  bath  until  the  temperature  reaches  100°  C. ;  then  add  10 
cc.  oi  sulphuric  acid  (sp.  gr.  1.8355).  Daring  this  time  the  flask  should  be  shaken 
and  the  fat  brought  into  solution.  The  flask  is  then  put  on  a  water  bath  at  30°  to  32° 
C,  for  ten  minutes,  and  150cc.  of  wateradded,  the  flask  being  shaken  continuously ; 
titre  with  concentrated  permanganate  solution,  shaking  the  flask  until  the  red  color 
is  held  for  a  moment;  and  proceed  as  in  the  old  method. 

The  author  has  found  by  experiment  that  all  the  other  modifications  hitherto  pro- 
posed are  either  scientifically  unsound  or  useless  in  practice.  He  also  holds  that  in 
order  to  secure  results  as  free  from  error  as  possible,  it  is  necessary  to  consider  the 
limitations  as  to  temperature,  concentration  of*  the  acid,  and  size  of  flask,  to  which 
he  has  called  attention  in  his  article. 

Chem.  Ztg.,  18,  204,  206;  Chem.  Centralbl.,  1894,  i,  527;  Ber.  chem.  Ges.,  27, 
Ref.  143;  Jour.  Soc.  Chem.  Ind.,  13,  427.  J.  p.  s. 

2.  Leffmann-Beam  method. 

506.  Leffmann,  H.,  and  Beam,  W. — The  alkali-glycerol  as  the  saponifying  agent  in  the 

Reichert  process. 

Note  supplementing  the  description  of  the  process  in  Analyst,  August,  1891 ;  the 
previous  evaporation  of  water  from  the  alkali-glycerol  may  advantageously  be 
omitted. 

Analyst,  17,  65,  66.  F.  w.  w. 
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507.  Partheil,  A. — Estimation  of  the  volatile  fatty  acids  in    butter   fat  ( Ueber  die 

Bestimmung  der  fliichtigen  Fettsauren  des  Butterfettes) .  (Leffmann-Beam  method.) 
Five  grams  of  filtered,  dry  butter  fat  is  placed  in  a  flask  of  300  to  350  cc.  capac- 
ity and  2  cc,  of  50  per  cent  aqueous  soda,  and  20  cc.  of  glycerol  added.  The  mix- 
ture is  then  carefully  boiled  until  all  the  water  is  expelled,  the  flask  being  gently 
rotated  and  the  heating  continued  with  a  smaller  flame.  After  fifteen  to  twenty 
minutes  a  clear  soap  solution  is  obtained,  which,  after  cooling,  is  mixed  with  90  cc. 
of  water  and  50  cc.  of  sulphuric  acid  (50  cc.  of  pure  acid  to  the  liter),  some  frag- 
ments of  pumice  added,  and  110  cc.  distilled  over  and  titrated.  The  method  is  more 
convenient  and  quicker,  but  the  test  analyses  are  not  entirely  satisfactory. 

Apoth.-Ztg.,  7,  435;  Chem.  Centralbl.,  1892,  ii,  635,636;  Jour.  Chem.  Soc,  64, 
ii,  197.  J.  w.  p. 

3.  Konig's  modification. 

508.  Kreis,  H.,  and  Baldeis,  W. — Determination  of  volatile  fatty  acids  in  butter. 
Authors  studied  Konig's  modification  of  the  Reichert-Meissl  method,  in  which  a 

determined  quantity  of  alcoholic  barium  hydrate  is  added  to  the  distillate,  and  the 
free  baryta  determined  by  back  titration.     The  errors  were  found  to  be  the  same  as 
in  the  unmodified  process.    Saponification  by  sodium  alcoholate  (as  proposed  by  Kos- 
sel  and  Obermuller)  was  found  to  give  more  complete  and  rapid  saponification. 
Chem.  Centralbl.,  1892,  i,  1005;  Centralbl.  Agrik.  Chem.,  22,  210.  w.  f. 

4.  Kreis' s  modification. 

509.  Kreis,  H.,  September,  1892. — Modification  of  the  Reichert-Meissl  method  (Modifi- 

cation der  Reichert-MeissVschen  Methode  der  Butterpriifung  auf  Margarin). 

The  author  claims  that  butter  fat  and  margarin  fats,  at  the  ordinary  temperature, 
can  be  dissolved  in  concentrated  sulphuric  acid  with  great  ease,  the  glycerol  and 
the  fatty  acids  being  completely  separated  without  destruction  of  the  decomposi- 
tion products.  By  means  of  a  large  number  of  experiments  the  conditions  were 
determined,  by  observance  of  which  the  evolution  of  sulphurous  acid  was  reduced 
to  a  minimum  and  results  agreeing  with  the  Reichert-Meissl  process  were  obtained. 
Five  grams  of  fat  are  brought  into  an  Erlenmeyer  flask  of  1  liter  capacity,  heated 
to  melting,  and  mixed  with  10  cc.  H.SO^  of  1.825  specific  gravity.  After  agitation 
for  a  short  time,  the  contents  of  the  flask  become  perfectly  clear;  the  flask  is  now 
kept  for  ten  minutes  in  a  water  bath  at  30°  to  32°  C,  150  cc.  water  are  added,  with 
thorough  shaking,  and  the  distillation  performed  as  usual.  With  butters  the  results 
agree  quite  well  with  those  of  the  Reichert-Meissl  process,  but  with  margarin,  and 
with  mixtures  containing  margarin,  the  figures  are  considerably  higher.  This 
latter  fact  is  considered  as  affording  a  means  of  detecting  mixtures  of  margarin 
with  butter.  Margarin  does  not,  moreover,  become  clear  near  so  quickly  as  butter 
after  treatment  with  sulphuric  acid. 

Chem.  Ztg.,  16,  1394.  b.  b.  r. 

510.  Pinette,  J. — A  modification  of  the  Reichert-Meissl  method  (Eine  Modification  der 

Reichert-MeissVschen  Methode  der  Butterpriifung  auf  Margarin). 
Reference  is  made  to  the  method  proposed  by  Kreis  for  the  determination  of  vola- 
tile acids  and  its  application  to  testing  for  margarin  in  butter.  The  chief  objec- 
tion to  the  process  is  that  considerable  quantities  of  sulphurous  acid  are  formed 
which,  in  a  number  of  experiments,  caused  enormously  high  figures  to  be  secured. 
The  distillate,  after  titration,  however,  can  be  oxidized  by  means  of  bromin  water, 
and,  after  determining  the  amount  of  sulphuric  acid  formed,  its  equivalent  can  be 
deducted  from  the  figures  previously  obtained,  though,  even  in  this  way,  erroneous 
results  were  not  entirely  avoided.  The  following  modification  of  Kreis'  method  is 
proposed:  After  treating  the  butter  fat  with  sulphuric  acid,  and  completion  of  the 
solution,  150  cc.  of  water  are  added  and  a  strong  solution  of  potassium  permanganate 
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is  run  in  until  the  red  tint  is  permanent,  even  after  shaking,  for  several  seconds. 
The  odor  of  sulphurous  acid  is  no  longer  perceptible  and  the  solution  may  he  dis- 
tilled at  once.  This  modified  method  is  more  expeditious  than  the  Reichert-Meissl, 
and,  in  conjunction  with  the  latter  process,  the  detection  of  margarin  in  butter  can 
be  effected. 

Chem.  Ztg.,  17,395;  Chem.  Centralbl.,  1893,  i,  803;  Rev.  internat.  falsificat.,  6, 
157;  Analyst,  18,  145.  b.  b.  r. 

511.  Micko,  K.  — Kreis'  modification  of  the  Eeichert-Meissl  method  {Zur  Butter priifiing. 

auf  Margarin). 

The  author  notices  the  generation  of  sulphurous  acid  which  affects  the  titration 
of  the  fatty  acids,  and  proposes  to  oxidize  the  sulphurous  acid  with  potassium 
bichromate.  Four  cubic  centimeters  of  4  per  cent  bicbromate  of  potash  is  added  just 
before  distilling,  and,  after  shaking,  a  slight  excess  of  sulphate  of  iron  is  added. 
This  method  is  said  to  give  figures  agreeing  well  with  the  Reichert-Meissl  method. 

Ztschr.  allgeni.  Oesterr.  Apotkeker-Ver.,  31,  229;  Chem.  Centralbl.,  1893,  i,  803, 
804;  Chem.  Ztg.  Rep.,  17,  113;  Rev.  internat.  falsificat.,  6, 157;  Ztschr.  Nahr.  Unter- 
such.,  7 9  37,  38.  e.  w.  a. 

512.  Prager,  A.,  and  Sterx,  J.,  April,  1893. — Kreis'  modification  of  the  Eeicliert-Meissl 

process  {Zur  Kreis1  schen  Modification  der  Reichert-MeissV  schen  Butterpriifung  auf 
Margarin). 

Tests  made  by  the  authors  confirm  the  results  already  reported  by  Pinette  and 
Micko,  the  figures  obtained  by  Kreis'  method  being  in  every  case  higher  than  the 
Reichert-Meissl  numbers.  The  removal  of  the  sulphurous  acid  formed  in  using 
Kreis'  process  can  be  effected  by  conducting  a  stream  of  air  through  the  sulphuric 
acid  solution  of  the  fat,  this  being  followed  by  a  current  of  carbon  dioxid,  and 
finally  by  still  another  current  of  air.  The  fat  is  treated  with  sulphuric  acid  as  in 
Kreis'  method,  being  allowed,  however,  to  cool  for  ten  minutes,  with  continuous 
agitation.  Air  is  now  conducted  through  the  liquid  until  the  odor  of  sulphurous 
acid  i,s  no  longer  perceptible;  100  cc.  of  water  are  added  cautiously,  with  shaking, 
keeping  the  liquid  as  cool  as  possible.  Carbon  dioxid  is  now  passed  through  the 
solution  for  ten  minutes,  followed  by  a  stream  of  air  for  another  ten  minutes.  The 
distillation  is  now  effected  in  the  usual  manner.  The  figures  reported  show  a  com- 
paratively close  agreement  with  those  of  the  Reichert-Meissl  process. 

Chem.  Ztg.,  17,  468 ;  Chem.  Centralbl.,  1893,  i,  861 ;  Analyst,  1  §,  145.  b.  b.  r. 

513.  Prager,  A.,  and  Stern,  J.,  June,  1893. — Saponification  of  fats  by  Kreis'  process 

(TJeber  die  Yerseifung  von  Fetten  nach  Kreis  and  deren  Modificationen). 

The  authors  refer  to  a  recent  article  of  Kreis  in  which  he  prescribes  in  detail  the 
manner  of  testing  the  acid  employed,  and  state  that  by  observing  the  proper  pre- 
cautions figures  can  be  secured  approximating  the  Reichert-Meissl  numbers  very 
closely.  The  statement  of  Kreis  that  relatively  higher  figures  are  secured  for  mar- 
garin and  mixtures  of  margarin  with  butter  than  by  the  Reichert-Meissl  process  is 
also  confirmed,  the  results  of  a  number  of  analyses  being  given  to  substantiate  this 
fact.  This  process  is,  therefore,  considered  a  valuable  aid  to  the  detection  of  mar- 
garin in  butter,  the  presence  of  10  per  cent  of  margarin  being  readily  perceptible  in 
the  increase  of  the  figures  secured  on  distillation  as  compared  with  those  obtained 
by  the  usual  method.  The  results  secured  by  the  method  of  Pinette  are  much  lower 
than  those  of  the  Reichert-Meissl  process,  while  the  modification  proposed  by  the 
authors  themselves  yields  figures  which  agree  quite  well  with  those  resulting  from 
the  use  of  the  ordinarily  employed  method. 

Chem.  Ztg.,  17,  880.  b.  b.  r. 

514.  Schatzmanx  and  Kreis,  April,  1893. — The  saponification  of  fats  ivi+h  sulphuric  acid 

{TJeber  die  Yerseifung  von  Fetten  mit  cone   Schwefelsdure). 
Reference  is  made  to  Pinette's  proposed  modification  of  Kreis's  method  and  to  his 
statement  that  it  was  impossible  to  secure  correct  results  by  the  employment  of  the 
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original  process.  Tho  authors  fail  to  see  why  better  results  were  not  obtained  by 
Pinette,  unless  it  were  possible  that  in  the  original  description  of  the  method  suffi- 
cient emphasis  was  not  laid  upon  the  degree  of  concentration  of  the  acid  employed. 
The  proper  strength  can  not  readily  be  arrived  at  by  means  of  the  areometer,  but  is 
determined  by  actual  tests  with  butter  and  with  oleomargarine;  the  former  should 
be  dissolved  clear  at  once  and  the  latter  after  two  to  three  minutes.  The  sulphuric 
acid  of  commerce  istin  most  cases  too  strong,  the  acid  employed  by  the  authors  con- 
taining only  91.53  per  cent  H2S04.  By  employing  this  acid  and  observing  proper 
precautions,  this  method  gives  results  agreeing  quite  well  with  the  Reichert-Meissl 
process.  The  modifications  of  Pinette,  and  of  Prager  and  Stern  are  considered  entirely 
superfluous.  A  series  of  determinations  made  by  former  process  yielded  entirely  too 
low  results. 

Chem.  Ztg.,  17,  544.  b.  b.  r. 

5. — Schmidt's  modification. 

515.  Schmidt,  August,  1892. — Analysis  of  butter  (Ueber  Butter- Untersuchungen). 

The  use  of  Reichert's  method  is  somewhat  objectionable  on  account  of  the  employ- 
ment of  alcohol,  which  is  difficult  of  expulsion  and  gives  rise  to  the  production  of 
ethers,  the  accuracy  of  the  results  being  perceptibly  affected. 

The  method  proposed  avoids  the  employment  of  alcohol,  5  grams  of  butter  being 
placed  in  a  flask  along  with  2  cc.  strong  soda  solution  (1 :1)  and  20  cc.  glycerol. 
After  ten  minutes  careful  heating  the  saponification  is  completed,  and  the  usual 
process  is  followed  after  addition  of  dilute  sulphuric  acid. 

Chem.  Ztg.,  16,  1275.  B.  B.  R. 

G. — Range  in  volatile  fatty  acid  percentages. 

516.  Kreis,  H. — Butter-testing. 

The  author,  from  the  results  of  a  large  number  of  experiments,  confirms  the 
statement  of  Schrodt  and  Henzold  to  the  effect  that  the  Reichert-Meissl  number  for 
butters  is  dependent  upon  the  period  of  lactation.  During  the  year  75  samples 
which  were  tested  showed  results  ranging  from  21.1  to  34.4.  The  highest  figures 
were  secured  during  the  earlier  stages  of  lactation. 

Schw.  Woch.  Chem.  Pharm.,  30,  449 ;  Chem.  Ztg.  Rep.,  16,  351.  b.  b.  r. 

517.  Vieth,  P. — Low  volatile  fatty  acids  in  pure  butter. 

Analyses  of  209  London  market  butters  often  gave  by  the  Reichert-Wollny 
method  a  coefficient  of  less  than  25,  in  terms  of  A  alkali.  Such  low  results  were 
repeatedly  observed  in  butters  known  to  be  pure,  and  once  in  the  case  of  a  month's 
product  from  a  certain  dairy. 

Milch-Ztg.,  1892,  330  and  352;  Centralbl.  Agrik.  Chem.,  22,  286.  w.  f. 

518.  Mayer,  Adolphe. —  Variation  of  volatile  fatty  acid  in  pure  butter 

Rev.  internat.  falsificat.,  6,  69,  70.  w.  f. 

H. — Adulteration  tests. 

519.  Wanters. —Analysis  of  butter  (L'analyse  du  beurre).  . 

The  author  reports  the  results  of  the  examination  for  adulterations  of  a  large 
number  of  samples  o±  butters  and  compares  the  merits  of  the  different  processes 
employed  for  the  detection  of  adulterants.  Butters  giving  a  sp.  gr.  below  0.865 
were  classed  as  adulterated,  as  well  as  those  samples  (179  out  of  508)  showing  over 
90  per  cent  fixed  acids.  Butters  giving  refractive  tests  below  26°  were  considered 
suspicious.  The  pure  butters  of  known  origin,  by  the  Reichert-Meissl  process,  gave 
figures  varying  from  34.7  to  28.7.  The  author  concludes  that  no  single  test  can  be 
absolutely  relied  on  in  the  detection  of  adulterations,  on  account  of  the  very  con- 
siderable variations  in  certain  particulars  exhibited  by  perfectly  pure  butters. 

Bull.  Assoc.  Chiin.  Beige.,  6,  178.  B.  b.  R. 
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520.  Johnstone.  W. — Recognition  of  foreign  fats  in  butter. 

The  author  claims  to  have  found  that  pure  butter  does  not  contain  triolein  and 
tributyrin,  but  a  fat  which  he  designates  as  "oleovacciobutyrat."  His  method 
depends  upon  the  fact  that  the  relation  between  the  oleic  and  butyric  acids  in  this 
fat  is  constant.  An  excess  of  oleic  acid  indicates  the  addition  of  an  animal  fat,  and 
an  excess  of  butyric  acid  indicates  an  admixture  of  vegetable  oils.  From  the 
amount  of  butyric  acid  found  in  a  sample  of  butter  the  oleovacciobutyrat  is  cal- 
culated by  means  of  the  factor  %%-.  The  iodine  number  of  the  butter  is  determined 
and  calculated  to  the  proper  glyceride  by  multiplying  by  x9°-  X  ff-g.  The  butter  is 
not  pure  unless  the  results  of  the  two  calculations  agree.  It  is  claimed  that  with 
this  method  the  addition  of  3  per  cent  of  foreign  fat  to  butter  can  be  recognized. 
The  method  is  covered  by  an  English  patent. 

Chem.  Centralbl.,  1893,  i,  631.  e.  w.  a. 


521.  Konyoki,  A. — Adulteration  of  butter. 
Ztschr.  Nahr.  Untersuch.,  7,  53,54;  Chem.  Centralbl.,  1893,  i,  804. 

522.  Hehner,  O. — Notes  on  butter. 
Finds  no  definite  distinction  between  pure  and  adulterated  butters  as  to  manner 

of  melting,  and  cautions  analysts  against  placing  too  much  reliance  upon  any  test 
based  on  this  principle. 
Analyst,  17,  102.  f.  w.  w. 

523.  Zune,  March,  1893. — Analysis  of  butter  {V analyse  des  beurres). 

Reference  is  made  to  the  reaction  proposed  by  Jean  for  the  detection  of  cocoa  fat 
in  butter  by  heating  the  sample  in  the  presence  of  sulphuric  acid  and  alcohol.  This 
treatment  gives  rise  to  the  formation  of  an  ether  (coccinic  (  ?) )  whose  very  charac- 
teristic odor  permits  the  detection,  it  is  claimed,  of  as  little  as  10  per  cent  cocoa  fat 
in  butter.  This  test,  the  author  states,  is  not  conclusive  as  to  the  presence  of  cocoa 
fat,  since  the  same  reaction  is  noted  where  lauric  and  myristic  acids  are  present. 
The  author  also  notes  that  the  insoluble  fat  acids  of  cocoa  fat  lose  continually  in 
weight  when  dried  at  100°  C.  (or  an  even  higher  temperature),  so  that  a  constant 
weight  is  not  readily  attainable  in  the  presence  of  considerable  proportions  of  this 
substance. 

Bull.  Assoc.  Chim.  Beige.,  6,  249.  b.  b.  r. 

524.  Cavalli,  A. — Detection  of  foreign  fats  in  butter  (Falsification  du  beurre  par  les 

graisses  etr  anger  es) . 

Author  says  that  4  grams  of  butter,  not  too  rancid,  filtered  and  mixed  with  0.  5 
grams  of  copper  turnings  and  1  cc.  of  nitric  acid  (sp.  gr.  1.  42),  and  heated  on  a  water 
bath  will  give  with  pure  butter  a  yellowish  green  tint,  deepening  with  time.  Pure 
oleo  is  yellowish  at  first,  then  more  or  less  yellow;  after  forty-five  minutes  reddish. 
and  after  one  and  one-half  hours  reddish.  A  mixture  of  butter  and  oleo  behaves 
like  oleo,  and  a  sharp  reaction  is  given  by  a  mixture  containing  20  per  cent  of  the 
latter.  A  mixture  of  butter  and  lard  gives  a  coloration  reddish  at  first,  and  more 
intense  in  thirty  minutes;  an  addition  of  10  per  cent  of  lard  can  be  detected. 

Rev.  internal,  falsificat.,  !7,  61.  f, 

525.  Hairs,  Eug. — Modification  of  Maumenes  test  applied  to  butter  and  oleo  oil  (mar- 

garin)  (Sur  Vechauffement  sulfurique  du  beurre  et  de  la  margarine). 
Run  into  a  60  cc.  matrass  5  cc.  of  strong  H^SO^  (sp.  gr.  1.843).  Weigh  on 
balance  sensible  to  1  cgm.  Run  slowly  onto  tho  surface  of  the  acid  2.5  grams  of 
melted,  filtered  butter,  not  above  30°  C.  in  temperature.  Close  the  matrass  with  a 
rubber  stopper,  through  which  passes  a  thermometer  whose  bulb  is  immersed  partly 
in  the  fat,  partly  in  the  acid.  Put  into  a  water  bath  at  33°  C,  and  wait  till  the 
thermometer  marks  30°  C.  Lift  the  matrass  from  the  bath,  wrap  bulb  in  a  towel 
to  avoid  loss  of  heat,  shake  vertically  twelve  to  fifteen  times,  so  as  to  mix  the  two  lay- 
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ers,  holding  the  stopper  in  firmly.  Read  the  thermometer  as  soon  as  it  stops  rising. 
Subtract  30°  C.  from  the  reading  to  get  the  elevation  of  temperature  due  to  the 
reaction.  Ten  samples  of  butter  thus  examined  gave  elevation  of  24°  to  28.7°;  11 
of  margarin  from  30.9°  to  49.3°.  But  various  mixtures  of  the  two  gave  elevations 
ranging  from  27.3°  to  32°.  Evidently  the  test  is  not  infallible  for  the  detection  of 
adulterations. 
Jour.  Soc.  Pharm.  d'Anvers ;  Rev.  internat.  falsificat.,  6,  192, 193.  f. 

526.  Eodewald,  H. — Detection  of  margarin  in  butter. 

Butter  and  margarin  differ  only  in  their  quantitative  composition,  their  qualita- 
tive reactions,  volatile  and  insoluble  fatty  acids,  combination  with  iodin,  and 
refractive  property  being  common  to  both.  Comparison  of  the  numbers  obtained 
with  the  minimum  and  maximum  numbers  for  natural  butter  is  unsafe,  inasmuch  as 
other  maxima  and  minima  may  be  found.  Still  more  difficult  is  the  case  when  the 
numbers  for  the  suspected  sample  fall  between  the  minimum  and  maximum  num- 
bers for  natural  butters.  The  object  of  the  present  paper  is  to  indicate  how,  in 
such  cases,  the  probability  of  adulteration  may  be  arithmetically  established  from 
all  the  results.     Schrodt  and  Henzold's  numbers  are  employed. 

Landw.  Vers.-Stat.,  40,  265-275;  Jour.  Chem.  Soc,  62,  1034;  Exp.  Sta.  Record, 
4,  96.  J.  w.  f. 

527.  Jean,  F. — The  acetic  acid  test  for  fats. 

The  acetic  acid  used  is  glacial  acetic  acid,  to  which  enough  water  has  been  added 
to  raise  the  density  to  1.0565  at  15°  C.  Three  cubic  centimeters  of  oil  or  fat  are 
introduced  into  a  tube  1  cm.  in  diameter,  and  graduated  in  one-tenth  of  a  cubic 
centimeter;  the  tube  is  placed  in  a  water  bath  at  50°  C,  and  the  volume  of  fat 
accurately  adjusted  to  3  cc.  Three  cubic  centimeters  of  acetic  acid,  measured  at 
22°  C.  are  then  poured  in  from  a  pipette.  The  fat  and  the  acetic  acid  are  shaken 
several  times  to  insure  complete  admixture,  and  the  layers  allowed  to  separate  com- 
pletely in  the  bath  at  50°  C.  By  subtracting  the  quantity  of  acetic  acid  from  3, 
and  multiplying  by  33.3,  the  percentage  of  acetic  acid  dissolved  out  by  the  fat  is 
obtained.  Numerous  samples  of  butter  were  found  to  dissolve  63.33  per  cent  acetic 
acid;  4  butters  from  Touraine,  however,  dissolved  73  per  cent;  margarin,  26.7  to 
40  per  cent;  tallow,  26.7  per  cent.  Author  concludes  that  this  method,  with  the 
oleorefractometer  and  the  R.-W.  method,  will  establish  adulteration  in  butter. 

Ind.  lait.,  1892,  205;  Analyst,  17,  194,  195.  f.  w.  w. 

528.  Houzeau,  A. — Preliminary  note  on  a  new  method  of  detecting  the  adulteration  of 

butter  (Eecherches  pour  etabler  les  bases  d'une  nouvelle  methode  destines  a  reconnaitre 

la  falsification  des'  beurres,  etc.). 
The  method  depends  (1)  on  the  less  solubility  of  adulterated  butter  in  alcohol  of 
given  strength,  at  given  temperature,  and  in  given  proportion,  as  compared  with 
pure  butter;  and  (2)  on  the  fact  that  while  pure  butters  do  not  all  become  cloudy 
in  solutions  otherwise  similar,  at  precisely  the  same  temperature,  a  twice-repeated 
solution  and  recovery  of  the  fats  soluble  in  alcohol  of  given  strength  results  in  the 
separation  of  fats  that  do  cloud  at  the  same  temperature,  other  conditions  equal; 
but  that  adulterated  butters  thus  treated  still  tend  to  require  a  higher  temperature 
if  adulterated  with  animal  fats,  or  a  lower  if  with  vegetable  fats.  A  proper  pro- 
portion of  the  two  will,  it  is  true,  give  a  mixture  behaving  like  butter,  but  a  par- 
allel test  with  the  Reichert-Meissl  process  promptly  reveals  the  fraud.  These 
principles  are  not  yet  worked  out  into  a  method. 

Compt.  rend.,  116,  952;  Rev.  internat.  falsificat.,  6,  171,172;  Chem.  Centralbl., 
1893,  i,  1094.  w.  f. 

529.  Erdelyi,  J.— Detection  of  foreign  fats  in  butter. 

Pure  butter  fat  dissolved  in  three  times  its  volume  of  cumene  (boiling  point, 
165°C.  at  758  mm.)  gives  a  solution  which  remains  clear  at0°  C.  for  at  least  an  hour, 
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while  mixtures  of  butter  with  margarin  or  with  lard  become  turbid  much  earlier. 
Filter  the  fat,  cool  it  for  twenty-four  to  forty-eight  hours  in  a  refrigerator,  place 
2  cc.  of  it  with  6cc.  of  cumene  in  a  clear,  dry  test  tube  of  2  cm.  diameter,  and  after 
twenty-four  hours  at  the  ordinary  temperature,  plunge  the  tube  into  powdered  ice, 
and  after  the  lapse  of  an  hour  examine  it  at  short  intervals. 

Ztschr.  anal.  Chem.,  31,  407-410;  Jour.  Chem.  Soc,  62,  1532;  Ber.  chem.  Ges.,  25, 
Rep.,  875 ;  Chem.  Centralbl.,  1892,  ii,  761.  j.  w.  f. 

530.  Brulle,  Raoul,  July  15,1893. — Method  of  detecting  adulteration  of  batter  (Meth ode 

generate  pour  V analyse  des  beurres). 

1.  The  presence  of  seed  oils  can  be  detected  by  heating  12  cc.  of  the  butter  in  a 
test  tube  with  5  cc.  of  a  2.5  per  cent  silver  nitrate  solution.  The  coloration  changes 
are  very  characteristic,  and  the  microscopic  form  of  the  crystals  deposited  on  cool- 
ing will  reveal  the  presence  of  olive  oil,  which  gives  no  color  reaction. 

2.  To  detect  animal  fats:  Meit  and  filter  the  butter.  Heat  6  cc.  in  a  flat  dish,  7 
cm.  in  diameter,  on  an  oil  bath  at  148°  C.  When  the  butter  attains  a  temperature  of 
130°  add  a  pinch  of  powdered  pumice  and  8  drops  of  fuming  nitric  acid.  Mix  and 
heat  about  twelve  minutes,  then  cool  quickly  to  21°  C.  After  an  hour,  determine  the 
penetrability  of  the  fat  by  a  sharp  rod  surmounted  by  a  flat  plate  on  which  weights 
may  be  placed  and  sliding  in  a  holder.  Weights  are  added  until  the  end  of  the  rod 
sinks  suddenly  into  the  fat.  With  a  pure  butter,  250  grams  sufficed;  with  a  pure 
margarin,  5,000  grams  were  required.  The  intermediate  figures  permit  valuation 
by  interpolation.  In  the  additional  presence  of  plant  oils,  the  oleogrammeter  results 
are  affected,  but  still  answer  the  purpose.  Over  200  tests  at  the  laboratory  of  the 
Society  des  Agriculteurs  de  France  upon  known  mixtures,  under  the  supervision  of  a 
commission,  always  gave  results  in  conformity  with  the  truth. 

Jour.  Pharm.  Chim.  [5],  28;  Jour.  Soc.  Chem.  Ind.,  12,717;  Rev.  internat.  fal- 
sificat.,  6,  212-213. ;  Exp.  Sta.  Record,  5.,  450;  Compt.  rend.,  116,1255-1257;  Ber. 
chem.  Ges.,  26,  R,  503.  f. 

531.  Mariani,  G. — The  detection  of '  oleomargarine  inbutter  (  Ueber  das  Brulle'sehe  Beagens, 

um  Oleomargarin  in  der  Butter  zu  erhennen). 

The  reagent  proposed  by  Brulle"  (a.  solution  of  25  parts  silver  nitrate  in  1,000  parts 
of  95  per  cent  alcohol)  was  tested  to  ascertain  its  utility  for  detecting  the  presence 
of  oleomargarine  in  butter.  The  reagent  was  not  reduced  by  pure  fresh  butter,  fresh 
oleomargarine,  nor  by  mixtures  of  the  two,  but  when  these  substances  are  rancid  the 
reduction,  with,  formation  of  the  brown  color,  takes  place  very  readily.  Lard  also 
has  a  reducing  effect  upon  Brulle"'s  solution.  The  reagent  is  pronounced  of  no  utility 
in  testing  for  oleomargarine  in  butter. 

Selmi,  3,  38;  Chem.   Ztg.  Rep.,  17,  55.  b.  b.  r. 

532.  Gantter,  F. — Discrimination  of  butter  from  margarin. 

The  author's  method  for  the  estimation  of  cotton-seed  oil  in  lard  has  been  found 
to  work  equally  well  for  the  detection  of  margarin  in  butter.  Genuine  butter  gives 
only  a  straw-yellow  to  reddish-yellow  color  with  sulphuric  acid,  while  most  of  the 
oils  used  in  making  margarin  give  a  dark  brown  color. 

Ztschr.  anai.  Chem.,  32,  411-413;  Jour.  Chem.  Soc,  64,  A,  603.  j.  w.  f. 

533.  Seyda  and  Woy,  1894. — Comparison  of  the  ordinary  chemical  methods  for  the  test- 

ing of  butter  adulterated  with  margarin  (  Vergleichung  der  bei  Priifung  von  Butter 
auf  Margarinzusatz  Ublichen  chemisch-analytischen  Afethoden) . 
Chem.  Ztg.,  18,  906,  907.  J.  p.  s. 

534.  Houzeau,  A. — A  new  method  for  testing  mixtures  of  butter  and  foreign  fats. 
Compt.  rend.,  116,   1100-1103;   Ber.  chem.  Ges.,  26,  Ref.  503. 

535.  Weilandt,  M. — Behavior  of  butter  and  margarin  toward  coloring  matters. 
Milch-Ztg.,  1892,  238-241 ;  Exp.  Sta.  Record,  4,  97.  e.  w.  a. 
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I. — Miscellaneous. 

536.  Pizzi,  A. — Chemical  examination  of  butter  fats. 

Staz.  Agr.  Ital.,  25,  101-118 ;  Cheui.  Centralbl.,  1894,  i,  142. 

537.  Sohn,  C.  E. — Simjyle  apparatus  for  the  estimation  of  the  consistency  of  semisolid 

substances,  with  a  notice  of  a  new  method  of  testing  butter. 
Analyst,  18,  218;  Chem.  Ztg.,  17,  Repert.,  251;  Jour.  Soc.  Chem.  LucU  12,  866. 

538.  Garelli,  F.,  and  Carcano,  L. — The  use  of  the  Raoult  kryoscopic  method  in  the 

examination  of  butter. 
Staz.  sper.  agr.  Ital.,  1893,  Aug.  24;  Milch-Ztg.,  23,  52. 

539.  Laves,  E.,  1893. — The  use  of  barium  hydroxid  in  the  analysis  of  butter  (  Ueber  die 

Verwendung  von  Baryum-hydroxyd  in  der  Butteranalyse). 
Arch.  Pharm.,  231,  356-366;  Ber.    chem.    Ges.,  26,  Rof.,  727;  Chem.  Centralbl., 
1893,  ii,  298.  J.  p.  s. 

540.  Wrampelmeyer,  E. — The  lecithin  content  of  butter. 

Landw.  Vers.-Stat.,  43,437,438;  Chem.  Ztg.,  17,  Repert.,  260;  Ber.  chem.  Ges., 
27,  Ref.  143;  Exp.  Sta.  Record,  5,  342. 

Cheese. 

541.  Maggiora,  Arnoldo. — Analysis  of  cheese  (Analyse  du  frontage). 

The  author  recommends  the  followiug  procedure:  Beat  one-third  or  one-fourth 
of  a  slice  in  a  mortar  to  a  paste,  press  through  a  sieve  of  less  than  1  mm.  mesh,  mix 
carefully  and  keep  in  a  stoppered  flash.  Estimate  moisture  in  2  to  3  grams,  mixed 
with  known  weight  of  quartz  sand  and  dried  to  constant  weight  at  100°  C.  Estimate 
fat  by  extraction  of  the  cheese  thus  dried,  by  petroleum  ether  (B.  P.  45°)  in  a  Soxhlet 
apparatus.  Estimate  crude  protein  by  multiplying  by  6.25  the  percentage  of  nitro- 
gen determined  by  the  Kjeldahl  method.  Determine  pure  albuminoids  by  Stutzer 
method,  multiplying  by  6.25  as  before,  and  using  2  grams  of  the  sample.  To  esti- 
mate ammoniacal  nitrogen  work  -2  to  3  grams  up  into  an  emulsion  with  distilled 
water  in  a  mortar,  adding  the  water  gradually  until  there  is  about  250  cc. ;  treat 
with  5  grams  of  calcined  magnesia  and  distil.  The  amids  are  computed  by  differ- 
ence. Estimate  ash  in  5  grams  by  burning,  taking  up  with  boiling  water,  and  com- 
pleting combustion  of  the  carbon.  After  weighing  ashes  dissolve  in  nitric  acid, 
determine  chlorin  gravimetrically,  calculate  it  as  salt,  and  deduct  from  total  ash. 

Rev.  Internat.  Falsificat.,  7,  46;  Chem.  Centralbl.,  1894,  i,  118.  r. 

542.  Spica  and  De  Blasi. — Chemical  researches  on  Sicilian  cheese. 

Staz.  sper.  agr.  Ital.,  23,  133;  Analyst,  18,  94-96.  f.  w.  w. 

543.  Bondzynski,  Stefan. — Fat  determination  in  cheese. 

From  a  weighing  tube  weigh  off  some  fixed  quantity  of  finely  divided  cheese  into 
a  tube  blown  to  a  long  wide  bulb  in  the  lower  part,  but  drawn  to  a  narrower,  care- 
fully calibrated  tube  at  the  top.  Add20  cc.  of  HC1, 19  per  cent  (specific  gravity  1.1), 
heat  carefully  over  wire  gauze  until  the  cheese  is  dissolved ;  the  fat  gathers  at  the 
surface  in  a  melted  layer.  Cool  the  tube,  add  about  30  cc.  of  ether;  this  promptly 
dissolves  the  fat,  even  without  shaking;  bring  to  a  temperature  of  40°  C.  and  let 
stand  for  a  time.  The  acid  and  ether  layers  separate  sharply,  even  without  a  centri- 
fuge. Read  off  the  volume  of  the  ethereal  fat  solution,  withdraw  20  cc.  of  Lb  by 
means  of  a  pipette,  evaporate  in  a  tared  flask,  and  weigh  the  residual  fat.  Calcu- 
late to  amount  in  total  observed  volume  of  ethereal  fat  solution.  Excellent  dupli- 
cates are  obtained.     The  discoloration  of  the  acid  causes  no  error  in  the  result. 


330 

Ztschr.  anal.  Chem.,  33,  186-189;  Agric.  Science,  8,  137;  Ber.  chem.  Ges.,  27, 
Eef.  344.  f. 

544.  Bechamp.  A. — Studies  on  casein. 

Bull.  Soc.  Chim.,  11  [3],  152-176;  Exp.  Sta.  Record,  5, 1008, 1009. 

OTHER  ANIMAL  FOOD  PRODUCTS. 
Lard. 

545.  Goske,  A. — The  analysis  of  steam  lard. 

Chem.  Ztg.,  16  (1892),  1560,  1597;  Analyst,  18,  18-20.  p.  w.  w. 

546.  Amthor,  C,  and  Zink,  J  .—Analysis  of  lard. 

Ztschr.  Anal.  Chem.,  31  (1892),  534-37;  Analyst,  1  8,  20,  21  f.  w.  w. 

547.  Wellmans,  P. — Detection  of  vegetable  oils  in  lard. 

The  reaction  depends  on  the  presence  of  alkaloids  in  the  vegetable  oils.  To  1 
gram  or  25  drops  of  lard  is  added  5  drops  of  chloroform  and  2  cc.  of  phosphomolybdic 
acid  solution,  together  with  a  few  drops  of  nitric  acid,  the  mixture  being  well 
shaken.  The  presence  of  alkaloids  or  glucosids  causes  reduction,  accompanied  by 
a  green  coloration.  Purified  oils  do  not  react  in  this  way.  Picric  acid  in  ethereal 
solution,  when  shaken  with  10  cc.  of  the  oil,  gives  a  brown  coloration. 

Pharm.  Ztg.,  36,798,  799;  Chem.  Centralbl.,  1892,  i,  417;  Jour.  Chem.  Soc,  6*2, 
1135, 1136;  Analyst,  IT,  59,  60.  j.  w.  f. 

Lecithins  in  Eggs. 

548.  Maxwell,  W.,  1893. — Estimation  of  lecithins  in  eggs. — Movement  of  the  element 

phosphorus  in  the  mineral,  vegetable,  and  animal  kingdoms,  and  the  biological  func- 
tion of  the  lecithins. 
The  egg  materiel,  boiled  with  alcohol  and  ground  in  a  mortar,  is  reextracted  for 
ten  hours  with  ether.  The  alcohol  and  ether  extracts  are  mixed,  evaporated  to  dry- 
ness, mixed  with  alkali  salts,  and  ignited,  converting  the  phosphorus  of  the  leci- 
thins into  phosphates  of  sodium  and  potassium,  in  which  the  phosphorus  is  deter- 
mined as  magnesium  pyrophosphate,  and  the  lecithin-content  calculated  by  means 
of  Hoppe-Seyler's  factor. 

Am.  Chem.  Jour.,  15  [3],  188— (185-195).  J.  w.  f. 

Peptones. 

549.  Hallopeau,  L.  A. — Estimation  of  peptone  in  presence  of  syntonin,  albumen,  and 

hemialbumose     (Dosage  de   la  peptone  par  precipitation  a  Vetat  de  peptonate  de 

mercure). 
Exactly  neutralize  liquid,  presumably  acid  with  HC1,  by  adding  Na.2C03.  Wash 
precipitate  with  cold  water,  dry  at  105°  C.  and  weigh  as  syntonin.  Add  to  filtrate  a 
drop  of  acetic  acid,  heat  on  water  bath  for  thirty  minutes,  collect  any  fiocky  albu- 
men precipitate,  wash,  dry,  and  weigh  as  usual.  To  second  filtrate  add  HNO.j,  drop 
by  drop;  if  cloudy,  stop  adding  acid;  stir  an  instant,  let  hemialbumose  settle,  filter, 
and  wash  with  a  little  water  slightly  acid  with  HTST03.  [Strictly,  precipitate  should 
be  redissolved  in  excess  of  HNO;i,  the  solution  exactly  neutralized,  and  precipitated 
by  saturation  with  NaCl,  washed,  dried,  and  weighed.]  The  third  filtrate  contains 
only  peptone.  Neutralize  completely,  and  precipitate  by  excess  of  pure  mercuric 
nitrate;  filter,  wash  with  cold  water  till  free  from  mercury,  dry  at  106°  to  108°;  the 
weight  of  precipitate  multiplied  by  0.666  will  give  the  corresponding  peptone.  The 
commercial  mercuric  nitrate  contains  free  HXOf.  Its  solution  (1 :10or  1 :7)  is  heated 
to  boiling,  a  few  drops  of  NaOH  added  until  mercuric  oxid  formed,  no  longer 
redissolves.     Cool,  and  make  up  to  1  liter. 
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Rev.  internat.  falsificat.,  6,  29-30;  Compt.  rend.,  115,356-358;  Bull.  Soc.  Chim., 
[3]  7,  718-719;  Jour.  Cheni.  Soc,  64,  ii,  104.  w.  f. 

550.  Stutzer,  A.,  September,  1892. — Estimation  of  the  nitrogenous  constituents  of  com- 

mercial peptones  (Zur  Analyse  der  in  Handelspeptonen  vorhandenen  stickstofflialt- 
igen  Bestandtheile). 

The  value  of  commercial  peptones  is  influenced  chiefly  by  the  amount  of  albumose 
and  peptone  contained.  An  aqueous  solution  of  the  sample  is  acidified  with  acetic 
acid  and  heated  to  boiling,  and  after  filtration  the  nitrogen  is  determined  in  both  the 
residue  and  filtrate,  soluble  and  insoluble  albuminous  substances  being  reckoned 
from  the  nitrogen  content.  Albumose,  gelatin,  and  peptone  are  precipitated  by 
means  of  absolute  alcohol  from  a  fresh  solution,  while  the  gelatin-peptone  is  precip- 
itated from  its  dealcoholized  solution  by  means  of  mercuric  oxid  paste.  The  pep- 
tone is  separated  from  albumose  and  gelatin  by  insolubility  of  the  latter  in  ammonium 
sulphate.  The  gelatin  is  determined  by  employment  of  the  viscosinieter.  The  nitro- 
gen in  all  the  precipitates  obtained  is  determined  by  Kjeldahl's  method,  and  the 
factor  6.25  is  employed  in  calculating  results. 

Ztsch.  anal.  Chem.,  31,  501.  b.  b.  r. 

MISCELLANEOUS  ANALYTICAL  PAPERS. 

551.  Bp:hrens,  Th. — A  system  of  microchemical  qualitative  analysis. 

Ann.  de  TEcole  polyt.  Delft,  6,  82-176;  Bull.  Soc.  Chim.  [31,  8,  1032-1035.     w.  f. 

552.  Malfatti,  H. — An  attempt  to  determine  carbon,  nitrogen,  and  hydrogen  simultane- 

ously. 
Ztschr.  anal.  Chem.,  32,  754-761;  Chem.  Centralbl.,  1894,  i,  655-656;  Ber.  chem. 
Ges.,  27,  Ref.  207. 

553.  Klixgemaxn,  F.,  1893. — A  method  for  the  simultaneous  estimation  of  carbon  and 

nitrogen  in  organic  compounds. 
Lieb.  Ann.,  275,  92-102;  Ber.  chem.  Ges.,  26,  Ref.  503;  Chem  Ztg.,  17,  Repert., 
197.  J.  p.  s. 

554.  Heidenhaix,  H.,  1893. — Determination  of  organic  matter  by  moist  oxidation. 
Author  reviews  earlier  attempts  to  use  chromic  acid  for  this  purpose,  and  then 

gives  his  own  method.  The  reduction  is  carried  out  in  a  round-bottomed  flask  of 
200-250  cc.  capacity,  into  the  neck  of  which  a  V-shaped  glass  tube  with  long 
limbs  is  inserted,  and  through  which  a  current  of  cool  water  constantly  passes. 
Twenty-five  cubic  centimeters  of  a  solution  of  the  organic  substance,  not  stronger 
than  'I,  is  mixed  with  30  cc.  of  |  solution  of  potassium  bichromate,  and  33  cc.  con- 
centrated, c.  p.,  sulphuric  acid  are  added.  The  whole  is  heated  over  wire  gauze  to 
boiling,  and  the  flame  then  so  regulated  that  ebullition  occurs  from  time  to  time, 
the  condenser  being  kej)t  in  action.  After  boiling  them  for  ten  minutes  remove 
flask,  and  without  necessarily  either  cooling  or  diluting,  determine  amount  of  unre- 
duced chromic  acid  by  means  of  solution  of  potassium  ferricyanid  and  ferrous  sul- 
phate or  ammonium  ferrous  sulphate.  The  above  proj)ortions  are  not  arbitrary,  but 
fixed  as  result  of  experiment.  The  method  is  regarded  not  as  absolute,  but  solely 
as  empirical.  Complete  oxidation  is  possible  with  only  a  few  substances,  being  more 
complete  the  larger  the  excess  of  chromic  acid;  but  the  method,  used  relatively, 
gives  results  so  close  that  if  two  points,  as  100  per  cent  and  40  per  cent,  be  fixed  for 
a  given  substance,  interpolation  gives  close  enough  figures.  Duplicates  agree  well, 
and  the  method  is  quick.  The  degree  of  oxidation  found  in  different  cases  for  J  solu- 
tion are:  Oxalic  acid,  100  per  cent;  tartaric  acid,  99.48  to  99.56  per  cent;  dextrose, 
98.45  per  cent;  corn  starch  containing  11.5  per  cent  of  water,  85  per  cent;  pure 
glycerol,  97.5  to  97.73  per  cent;  acetic  acid,  0  per  cent;  alcohol,   33.3  per  cent; 
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rt-naphthol,  75.0  per  cent;  &-naphthol,  83  per  cent;  benzoic  and  salicylic  acid,  lit- 
tle more  than  90  per  cent ;  morphine,  61  per  cent. 

Jour.  Am.  Chem.  Soc,  1  5, 71-77.  w.  f. 

555.  Berthelot,  1892. — A  new  method  of  organic  analysis  (Sur  nne  nouvelle  methode 

d 'analyse  organique). 

Substance  is  burned  in  a  calorimeter  in  oxygen  with  a  pressure  of  25  atmospheres. 
Eapid  and  complete  combustion  is  secured ;  the  gases  are  then  sucked  out  by  a  mer- 
cury pump  and  passed  through  tbe  ordinary  absorbents.  To  determine  hydrogen, 
it  is  needful  also  to  heat  the  calorimeter  slightly  to  vaporize  all  the  water  formed. 
By  adding  10  cc.  of  water  beforehand,  sulphur  may  be  obtained  in  solution  as 
H^S04  and  accurately  determined. 

For  chlorin  an  aqueous  solution  of  arsenious  acid  may  be  introduced  instead  of 
water;  or  if  the  substance  is  very  rich  in  chlorin  a  small  quantity  of  camphor  may 
be  added. 

Bull.  Soc.  Chim.  [3],  V,  430, 431.  w.  f. 

556.  Payne,  H.  L. — Preparation  of  a  standard  iodin  solution. 

As  a  standard  iodin  solution  alters  on  keeping  for  a  long  time,  the  author  proposes 
the  following  quick  method  where  a  standard  solutiou  of  permanganate  is  on  hand :  10 
grams  of  potassium  iodid  are  dissolved  in  water  in  a  liter  flask  and  acidified  with 
sulphuric  acid.  The  calculated  quantity  of  potassium  permanganate  is  run  in,  and 
when  the  reaction  is  complete,  the  whole  is  made  up  to  1  liter.  A  clear  solution  of 
known  iodin  content  is  thus  obtained,  5  atoms  of  iodin  beingliberated  for  each  mole- 
cule of  potassium  permanganate. 

Chem.  News,  66,  286;  Jour.  Chem.  Soc,  64,  ii,  234.  j.  w.  f. 

557.  Grutzner,  B. — Stability  of  potassium  permanganate  solutions. 

A  0.1  per  cent  solution  was  unaltered  at  the  end  of  a  year,  whether  exposed  to  the 
light  or  kept  in  the  dark.  After  one  and  one-half  years  the  same  solution  had  lost 
2.61  per  cent  of  its  content  of  potassium  permanganate  when  exposed  to  the  light, 
and  0.94  per  cent  when  kept  in  the  dark.  A  0.3  per  cent  solutiou  was  unaltered  in 
every  case  at  the  end  of  one  and  one-half  years.  TN0  sodium  thiosulphate  was  kept 
unchanged  for  six  months,  light  having  been  excluded. 

Arch.  Pharm.,  230,  321-324;  Jour.  Chem.  Soc,  62,  1524.  j.  w.  f. 

558.  Gooch,  F.  A.,  and  Danner,  E.  W.,  1892. — On  certain  points  in  the  interaction  of 

potassium  permanganate  and  sulphuric  acid. 
Am.  Jour.  Sci.,  1892,  301-310.  j.  w.  f. 

559.  Lieben,  A. — Errors  introduced  by  sulphur  in  coal  gas. — Errors  arising  in  chemical 

operations  owing  to  the  employment  of  gas  flames. 

The  author  states  that  substances  of  a  basic  nature  absorb  quantities  of  sul- 
phuric acid  produced  by  the  combustion  of  coal  gas,  thus  causing  errors,  the  quan- 
tity depending  upon  the  size  of  the  flame  and  the  duration  of  the  process. 

Monatsh.  f.  Chem.,  13,  286-298;  Jour.  Chem.  Soc,  62,  1374.  j.  w.  f. 

560.  Macfarlaxe,  Thomas. — On  theuse  of  chrysolite  fiber  inproximate  organic  analysis. 
Author  describes  in  an  exhaustive  paper  the  various  uses  to  which  asbestos  chryso- 
lite may  be  put  in  the  laboratory.  Methods  of  analyses  of  milk,  butter,  cheese,  fats 
and  oils,  soap,  spirits  and  malt  liquors,  sirups  and  molasses,  and  coffee  are  given,  as 
well  as  suggestions  as  to  further  extension  of  the  method  for  other  purposes. 

Analyst,  18,  73-90.  f.  w.  w. 

561.  Frear,  William,  August,  1892. — Limits  of  error  in  sampling  yard  manure. 
Author  gave  the  result  of  experiment  in  which  samples  of  equal  weight  were 

taken  from  each  load  of  two  different  manure  heaps,  as  it  was  drawn  to  the  field. 
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and  these  samples  divided,  after  careful  mixing-,  until  four  subsamples  were  obtained 
to  represent  each  heap.  Complete  duplicate  analyses  of  each  showed  that,  notwith- 
standing the  careful  sampling,  there  was  nearly  as  great  a  difference  between  dupli- 
cate samples  from  the  same  heap  as  between  those  from  the  heaps  differently  treated. 
It  is  therefore  recommended  that  triplicate  samples  be  taken  of  such  material  for 
analysis. 
Agric.  Science,  6,  475.  "W.  f. 

562.  Fkear  and  Holter. — Loss  of  nitrogen  in  air  drying. 

Agric.  Science;  Centralbl.  Agrik.  Cheni.,  22,  137.  w.  F. 

563.  Wilsox,  J. — Determination  of  sugar  in  soap. 

Chem.  News,  64,  28;  Bull.  Soc.  Chim.  [3],  8,  639,  640.  w.  f. 

564.  Vedrodi,  V. — Analysis  of  tobacco. — Estimation  of  nicotin. 

The  author  finds  fault  with  both  Kosutany's  and  Kissling's  method  for  the  estima- 
tion of  nicotin. 
Ztschr.  anal.  Chem.,  32,  277-296;  Jour.  Chem.  Soc,  64,  A,  504.  J.  w.  f. 

APPABATUS. 

565.  Gooch,  F.  A.,  1892. — Some  convenient  forms  of  laboratory  apparatus. 

The  author  describes  several  convenient  appliances,  including  a  burette  clip  and 
mercury  washer. 
Am.  Jour.  Sci.,  1892,  239-242.  j.  w.  f. 

566.  Thorner,  W.—  The  use  of  centrifugal  machines  in  analytical  and  microscopical  work. 
Chem.  Ztg.,  16  (1892),  1101-1104 ;  Analyst,  17,  230-232;  Exp.  Sta,  Record,  4,  288. 

F.    W.   W. 

567.  Lehmaxn,  M.,  1894. — A  mill  for  preparing  oil-bearing  seeds,  etc.,  for  fat  determina- 

tions (Extractionsm  iihle). 
Chem.  Ztg.,  18,  412,413;  Chem.  Centralbl.,  1894,  i,  874,875.  J.  p.  s. 

568.  Voorhees,  E.  B.,  and  Voorhees,  L.  A. — Some  new  forms  of  apparatus. 

A  water  oven  for  drying  in  hydrogen  may  be  briefly  described  as  a  double-walled 
water  oven  of  copper  opening  at  the  top  by  a  heavy  brass  lid  which  screws  down 
upon  a  rubber  gasket,  and  with  the  inner  wall  removable  from  the  outer  for  the 
more  convenient  opening  and  closing  of  the  apparatus.  One  of  the  openings  for  the 
passage  of  hydrogen  is  through  the  lid,  the  other  through  the  side  near  the  bot- 
tom. Fodders  are  dried  in  fat  extraction  tubes  with  a  plug  of  asbestos  laid  on  the 
bottom  as  in  Gooch  crucibles.  Hydrogen  is  supplied  from  a  Kipp  generator,  pro- 
vided with  a  simple  device  for  securing  a  constant  supply. 

Apparatus  for  fat  extraction  consists  of  12  extractors,  each  complete  with  separate 
lamp,  bath,  condenser,  etc.,  united  into  one  piece  of  apparatus.  The  condensers  are 
of  iron  piping  1£  inches  in  diameter,  united  by  piping  three-fourths  inch  in  diame- 
ter.    A  single  stream  of  water  effects  the  cooling. 

A  bath  for  digestion  of  phosphates  in  ammonium  citrate  is  made  of  copper  and  is 
provided  with  a  frame  notched  for  holding  the  flasks. 

Pipettes  of  special  volume  for  the  simplification  of  calculation  are  made  to  deliver, 
when  definite  weights  of  substances  are  made  up  to  definite  volumes,  an  amount  of 
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the  original  substance  equal  to  the  conversion  factor  divided  by  an  integer,  which 
latter,  by  cancellation  tecomes  the  multiplier. 


For  the  determination  of— 

"Weight  of     Volume 
substance          of 
taken.        solution. 

Volume 

of 
pipette. 

Substance 
delivered 
by  pipette. 

Conversion      K"ew 
factor.         factor. 

Total  phosphoric  acid 

Grams. 
2 

2 

2 

10 

10 

cc. 
200 
100 
300 
500 
500 

cc. 
63. 965 
63.  965 

47.  974 

48.  270 

49.  452 

Grams. 
0. 63965 
1.27930 

.  31983 
.96540 
. 98904 

63. 965 
63. 995 

63  965 

100 
50 

9nn 

19. 308              20 

°4  276  '            ?«? 

An  apparatus  for  moving  wash  solutions  through  the  agency  of  compressed  air  is 
described. 

Jour.  aual.  Chem.,  7,  121.  a.  l.  w. 

569.  Muller,  J.  A. — A  new  gas-measuring  apparatus  (Sur  un  nouveau  gaz-volumelre). 
For  details,  see  original. 

Bull.  Soc.  Chim.  [3],  7,  507-511.  w.  f. 

570.  Fuchs,  F. — A  new  combustion  furnace. 

The  furnace,  which  is  described  with  the  aid  of  drawings,  combines  in  principle 
Erlenmeyer's  and  Babo's  systems.  The  author  claims  to  have  accomplished  this  in 
such  a  manner  that  while  the  advantages  of  each  are  retained,  their  disadvantages 
are  excluded. 

Ber.  chem.  Ges.,  25,  2723-2725 ;  Jour.  Chem.  Soc,  62,  1514.  j.  w.  f. 

571.  Sauer,  E. — New  drying  apparatus  for  organic  analysis. 

Ber.  chem.  Ges.,  2a,  258;  Bull.  Soc.  Chim.,  [3]  8,  670,  671.  w.  f. 

572.  Reid,  A.  F. — Improvements  in  curettes. 

A  metal  scale  constructed  to  slide  on  the  outside  of  an  ordinary  burette,  or  a  grad- 
uated tube  fixed  firmly  in  an  India-rubber  ring,  which  slides  up  and  down  as  a  pis- 
ton, is  suggested  as  useful  for  measuring  the  delivery  for  successive  small  quantities 
of  solution  from  the  same  burette. 

Chem.  News,  65,  125;  Jour.  Chem.  Soc,  62,  1027.  J.  w.  f. 

573.  Dooltttle,  O.  S. — The  torsion  viscometer. 

An  apparatus  similar  in  general  construction  and  method  of  operation  to  that 
earlier  described  by  Babcock.    (Report  N.  Y.  State  Agr.  Exp.  Station.) 

Drugs,  Oils,  and  Paints,  1893,  June;  Jour.  Am.  Chem.  Soc,  15,  1893,  173-177. 

574.  Fery,  Ch. — A  new  refractometer  (  Un  nouveau  refractometre). 

Essentially  a  spectroscope,  2-tube,  with  a  hollow  prism  replaced.  When  the  prism 
is  empty  the  monochromatic  light  passes  through  both  tubes.  On  introduction  of 
a  liquid,  refraction  displaces  the  ray.  By  lateral  movement  of  the  prism  the  coinci- 
dence is  restored.  The  amount  of  this  displacement  serves  as  a  measure  of  the 
refractive  index.  A  very  little  liquid  (2  cc)  is  enough  for  the  test.  Cross  lines  in 
both  telescopes  render  great  accuracy  possible. 

La  Nature;  Rev.  internat.  falsificat.,  Y,  7-9.  f. 

575.  Vivien,  September,  1892. —  Vacuum  drying  apparatus  (jfituve  a  vide). 

The  apparatus  described  and  illustrated  in  detail  provides  for  the  rapid  drying 
in  vacuo  of  various  sugar  products.  In  this  drying  chamber  provision  is  also  made 
for  the  collection  of  the  water  which  is  evolved,  and  for  the  disposal  of  the  volatile 
matters  given  off  during  the  operation  of  drying. 

Bull.  Assoc.  Chim.  France,  10,  343. 
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576.  Spencer,  G.  L.,  May,  1893. — An  air-drying  oven. 

For  details  see  original.  The  essential  features  consist  in  double  walls  filled  on 
sides  and  top  with  a  nonconducting  solid,  on  bottom  with  air;  drying  flasks, 
mounted  in  a  circle  inside  the  orifice,  connected  with  a  circular  tube,  in  turn  con- 
nected with  a  mercury  exhaust  pump.  These  flasks  have  suspended  in  the  neck 
water  traps,  preventing  any  water  of  condensation  from  falling  back  into  the  flask. 
The  air  in  the  oven  is  stirred  by  a  revolving  fan  connected  with  a  small  motor;  the 
whole  is  heated  by  a  circular  gas  lamp,  with  mercury  regulator.  By  a  separate 
series  of  tubes  hydrogen  or  other  gas  may  be  passed  through  the  stoppers  into  the 
drying  flasks. 

Jour.  Am.  Chem.  Soc,  15,  82-84.  w.  f. 

577.  Sauer,  E.,  1894. — A  new  form  of  air  bath. 

Jour.  Am.  Chem.  Soc,  16,  31-33.  .     j.  r.  s. 

578.  Stolba,  F. — A  distillation    apparatus  for  ammonia  determinations  {Apparat  zur 
Bestimmung  von  Ammoniak  dureh  Destination). 

The  apparatus,  which  is  described  and  illustrated  in  detail,  consists  of  a  globular 
flask,  a  bulbed  tube,  and  a  U-shaped  receiver.  The  tube  which  connects  the  receiver 
with  the  rest  of  the  apparatus  passes  up  through  a  sealed  connection  in' the  large 
bulb,  reaching  nearly  to  the  top  of  the  latter,  while  the  bulb  itself  is  directly  con- 
nected by  a  tube  with  the  distillation  flask.  It  is  claimed  that  with  this  apparatus 
no  errors  are  occasioned  by  any  portion  of  the  contents  of  the  flask  being  carried 
over  into  the  receiver.  No  standard  acid  is  placed  in  the  receiver  at  first,  the 
ammonia  being  collected  in  water  to  which  the  indicator  has  been  added,  and  the 
standard  acid  being  run  in  at  intervals  through  the  open  arm  of  the  U-tube,  the  con- 
tents of  the  tube  being  agitated  at  the  same  time.  In  this  way  it  is  claimed  that  the 
end  of  the  evolution  of  ammonia  can  be  readily  determined.  The  receiver  is  con- 
stantly surrounded  by  cold  water. 

Cas.  pro.  prum.  chem.,  3,  94;  Chem.  Ztg.  Kep.,  17,  111.  b.  b.  r. 

579.  Muller,  M. — A  safe  distilling  apparatus,  especially  for  use  in  the  Kjeldahl  method 
Ztschr.  Angew.  Chem.,  1893,  229,  230;  Chem.  Centralbl.,  1893,  2,  3. 

A. — Apparatus  for  soil  work. 

580.  Tacke,  B. — Apparatus  for  determining  the  volume  of  soil  samples  (Ein   Volume- 

nometer fur  die  Ermittelung  des  Volumens  grosserer  Proben,  besondersvon  Boden- 
proben). 

The  author  describes  his  somewhat  elaborate  apparatus  and  gives  formula?  for  the 
calculation  of  results. 
Ztschr.  angew.  Chem.,  1893,  39 ;  Ber.  chem.  Ges.,  26,  Ref.  335,  a.  l.  w. 

581.  Marvix,  C.  F.,  January,  1892. — Description  of  an  improved  soil  thermometer. 
This  instrument  is  a  thermometer  designed  to  be  more  sensitive  than  ordinary 

registering  thermometers,  and  to  avoid  the  errors  due  to  their  usually  large  and 
variable  bore.  It  consists  of  a  long,  slender-bored  stem,  prolonged  nearly  to  the 
bottom  of  the  bulb,  which  here  has  a  small  spherical  enlargement.  The  principal 
part  of  the  bulb  is  filled  with  alcohol,  but  the  small  spherical  enlargement  and  most 
of  the  tube  contain  mercury,  over  which  a  little  alcohol  column  stands.  Ordinary 
steel  indexes  are  used;  the  maximum  reading  is  given  by  the  index  pushed  up  by 
expanding  mercury ;  the  minimum  by  a  correction  of  the  reading  indicated  by  the 
upper  index  pulled  downward  by  the  contracting  alcohol;  the  indexes  are  set  by  a 
magnet.  In  very  long  thermometers  the  ungraduated  part  of  the  stem  is  made  much 
smaller  in  bore  than  the  graduated  portion. 
Agric.  Science,  7,  28-31.  w.  f. 
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582.  Kedzie,  E.  C,  August,  1892.—  A  simple  c  v  aj)  or  i  meter. 

The  apparatus  described  consists  of  a  small  metallic  cup,  with  perpendicular  sides, 
into  which  a  small  tube  enters  horizontally  near  the  surface  of  the  soil  or  water 
contained  in  the  cup ;  this  tube  is  connected  by  a  rubber  tube,  closed  by  a  pineh- 
cock,  with  a  burette.  At  the  close  of  any  set  interval  of  time  the  cups  are  rilled 
from  the  burette  to  original  level  or  original  degree  of  wetness,  as  evinced  by  touch 
or  appearance,  and  reading  of  burette  shows  amount  of  water  evaporated. 

Agric.  Science,  6,  473, 474.  ,  w.  f. 

B. — Apparatus  for  sugar  work. 

583.  Wiley,  H.  W.,  1893. — Lamp  for  a  constant  monochromatic  flame. 

Consists  of  two  cylinders  of  platinum  gauze,  mounted  parallel,  between  which 
the  flame  burns ;  these  revolve  in  opposite  directions  by  means  of  clockwork,  aud 
dipping  into  solutions  of  salt  in  porcelain  crucibles  constantly  bring  fresh  portions 
of  evenly  distributed  salt  to  the  flame. 

Jour.  Am.  Chem.  Soc,  15,  121, 123.  w.  f. 

584.  Pellet,  H.,  September,  1892. — The  continuous  polarization  tube  {Le  tube  continu 

pour  la  polarisation  cle  tons  les  liquides  sucres). 

Eeference  is  made  to  the  various  modifications  of  the  original  continuous  polari- 
zation tube,  notably  those  recently  proposed  by  Loehr,  Stift,  and  others.  The  author 
states  that  the  tube  devised  by  him,  and  its  modifications,  have  given  general  satis- 
faction in  many  laboratories,  the  tubes  being  free  from  trouble  with  air  bubbles  and 
providing  for  rapid  and  expeditious  rinsing  and  filling.  Moreover,  these  tubes  are 
more  simple  in  construction  than  those  above  referred  to. 

Sucr.  indig.,  40,  359.  b.  b.  r. 

585.  Casteels,  O.,  March,  1893. — Pellets  continuous  polarization  tube  {Notice  sur  les 

tube  continu  PL.  Pellet). 

The  Pellet  continuous  polarization  tube  is  highly  commended  for  rapidity  and 
ease  of  manipulation  and  accuracy  of  the  results  secured.  The  author  gives  results 
of  tests  of  beet  pulp,  diffusion  juice,  scums,  etc.,  employing  both  the  ordinary  tube 
and  that  of  Pellet's,  the  figures  obtained  being  closely  concordant  throughout.  A 
number  of  experiments  showed  that  with  Pellet's  400  mm.  tube,  100  cc.  of  juice  will 
suffice  to  rinse  the  tube  and  give  a  correct  polarization,  though  the  quantity  of  liquid 
required  varies  with  the  diameter  of  the  tube.  After  polarizing  a  sample  from  90  to 
110  cc.  of  water  are  found  sufficient  to  reduce  the  reading  to  zero. 

Bull.  Assoc.  Chim.  Beige.,  C,  263.  b.  b.  r. 

C. — Estimation  of  fat. 

586.  Graftiau,  March,  1893. — New  fat  extractor  {Nouvelle  extracteur  pour  le  dosage 

des  matieres  grasses). 

The  apparatus,  of  which  a  full  description  and  illustration  are  given,  has  the 
advantage  of  possessing  very  few  connections,  the  extractor  proper  having  only  one, 
and  that  being  a  mercury  joint.  The  flask  which  collects  the  extract  is  not  con- 
nected directly  with  the  extractor  tube,  but  is  inclosed  in  an  enameled  metallic 
cylinder,  provided  with  a  grooved  collar,  into  which  the  outer  tube  of  the  extractor 
fits,  the  connection  being  sealed  by  means  of  mercury. 

Bull.  Assoc.  Chim.  France,  10,  646.  b.  b.  r. 

587.  Farsteiner,  K.,   July,    1892. — A    simple   condensing    and   extracting   apparatu 

{Pine  einfache  Eiihl-  und  Extractions-  Vorrichtung) . 
The  apparatus  described  and  illustrated  is  quite  simple  in  its  construction  and 
differs  from  the  ordinary  extraction  apparatus  chiefly  as  regards  the  condenser. 
The  large  outer  tube,  inside  of  which  is  placed  the  tube  containing  the  material  to 
be  extracted,  is  provided  with  a  large  perforated  stopper  through  which  pass  the 
arms  of  a  bent  tube  0.  5  cm.  in  diameter.     Through  this  bent  tube  a  constant  stream 
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of  cold  water  is  kept  flowing,  the  vapor  of  the  liquid  employed  in  extraction  being 
condensed  by  contact  with  the  cool  surface  of  the  tube.     The  simplicity  of  the 
apparatus,  and  the  small  number  of  connections  necessary,  are  among  its  chief  advan- 
tages. 
Ckein.  Ztg.,  16,  1030;  Vjschr.  Chem.  Nahr.,  1,  360.  b.  b.  r. 

588.  Hoi.de. — Extraction   apparatus  (Extractions-Apparal   zum  Extrahiren   von  Fliis- 

sigkeiten  und  breiigen  Substanzen). 

The  apparatus  described  is  designed  for  the  extraction  of  liquids  or  substances  of 
a  thick,  pasty  consistency,  and  is  constructed  somewhat  upon  the  principle  of  the 
Soxhlet  extractor.  The  ether  vapor  from  the  flask  passes  up  through  a  side  tube  to 
a  condenser,  and,  after  condensation,  drops  into  a  funnel  tube,  which  conveys  it  to 
the  bottom  of  the  tube  containing  the  substance  to  be  extracted;  the  ether  passes 
up  through  this  substance  and  the  ethereal  layer  is  siphoned  off  when  it  reaches  a 
certain  height.     A  cut  illustrates  the  mode  of  operation  of  the  apparatus. 

Mitth.  kgl.  tech.  Versuchss.  Berlin,  10,  130;  Chem.  Ztg.  Rep.,  16,  275. 

B.  B.  R. 

589.  Willard,  J.  T.,  and  Failyer,  G.  H. — Extraction  apparatus. 

This  differs  but  little  from  the  usual  siphon  extractor.  The  substance  to  be 
extracted  is  placed  in  a  "pocket"  on  the  side  of  the  extractor,  and  a  movable 
siphon  tube  withdraws  the  extract  when  the  pocket  becomes  filled. 

Jour.  anal.  Chem.,  5,  No.  8;  Chem.  Cenlralbl.,  1892,  i,  4;  Jour.  Chem.  Soc,  62, 
910.  j.  w.  f. 

590.  Wiley,  H.  W. — A  new  extraction  apparatus. 

The  apparatus  described  and  figured  is  a  simplification  of  Knorr's  apparatus. 
The  metal  condenser  consists  of  four  double  conical  sections,  in  each  section  of 
which  is  a  circular  disk  which  causes  the  water  entering  at  the  bottom  to  pass 
against  the  inner  metal  surface.  The  vapor  of  ether  comes  in  contact  with  the  outer 
surface  of  the  condenser.  A  Gooch  crucible  suspended  from  the  condenser  holds 
the  substance  to  be  extracted.  Both  condenser  and  crucible  are  inclosed  in  a  large 
test  tube  ground  at  the  mouth  to  fit  tightly  against  a  turned  brass  plate.  The 
extract  may  be  collected  either  in  the  bottom  of  the  test  tube  or  in  a  flask  made  to 
fit  into  the  test  tube. 

Jour.  anal.  Chem.,  7,  65;  Jour.  Am.  Chem.  Soc,  15,  123-126.  a.  l.  w. 

591.  Buttner,  W. — A  simple   extraction   apparatus  for   analytical    work   (Einfaeher 

Extraktionsapparat  fur  analytische  Arbeiten). 

The  apparatus  consists  of  two  test  tubes,  one  placed  within  the  other,  a  reflux  con- 
denser and  a  capillary  siphon.  The  outer  test  tube  should  be  150  to  160  mm.  long 
and  30  to  35  mm.  wide,  and  should  be  heated  a  little  below  the  middle  and  drawn 
out  to  form  a  neck  on  which  the  inner  tube  may  rest.  The  inner  tube  contains  the 
substances  to  be  extracted  in  a  capsule  of  filter  paper,  and  the  ether  is  withdrawn 
from  its  bottom  by  means  of  a  capillary  siphon.  The  outer  tube  is  connected  with 
the  condenser  by  means  of  the  only  cork  which  is  used  in  the  apparatus. 

Ztschr.  angew.  Chem.,  1893,  634,  635.  w.  d.  b. 

592.  Bartels,  L. — Extraction  apparatus. 

This  apparatus  consists  of  a  reflux  condenser,  funnel,  and  wide-neck  flask.  The 
funnel,  containing  a  weighed  filter  and  the  substance  to  be  extracted,  is  suspended 
from  the  condenser  in  such  a  manner  that  the  ether  drops  into  it  from  the  condenser. 
The  flask  passes  over  the  funnel  and  fits  a  cork  on  the  lower  end  of  the  condenser 
tube.  The  amount  of  extract  may  be  taken  either  from  the  gain  in  weight  of  the 
flask  or  the  loss  in  weight  of  the  funnel. 

Ztschr.  angew.  Chem.,  1893,  525;  Vjschr.  Chem.  Nahr.,  1893,  8,  318.         w.  d.  b. 
5556— Xo.  43 22 
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593.  Etaix,  L. — A  new  extraction  apparatus. 

Bull.  Soc.  Chim.,  11  [3],  259;  Ber.  chem.  Ges.,  27,  Ref.  425. 

594.  Carcano,  L. — A  new  modification  of  the  Soxhlet  extractor. 

Staz.  sper.  agr.  Ital.,  24,  234, 235 ;  Chem.  Centralbl.,  1893,  2,  129.    ■ 

D. — Milk  and  butter  apparatus. 

595.  Bartlett,  J.  M. — Testing  butter. 

The  author  describes  a  bottle  for  use  in  testing  butter  by  tbe  Babcock  milk  test. 
The  bottle  is  similar  to  the  cream  bottle,  except  that  a  bulb  is  blown  in  the  middle 
of  the  neck  to  enable  it  to  hold  the  butter  fat.  The  range  of  readings  is  from  70  to 
90  per  cent  of  fat,  using  18  grams  of  butter.  The  efficiency  of  the  bottle  has  not 
yet  been  tested. 

Maine  Sta.  Bull.  4  (2d  ser. ),  12,  fig.  1 ;  Exp.  Sta.  Record,  4,  11.  e.  w.  a. 

596.  Gerber,  N. — Acidbut yrometer  for  fat  determinations. 
Chem.  Ztg.  16,  1839;  Chem.  Centralbl.,  1893,  233. 

597.  Drouot. — Apparatus  for  the  examination  of  butter. 

The  apparatus  is  based  on  the  difference  in  the  appearance  of  natural  and  artificial 
butters  in  melting.  Besana  and  AVollny  give  a  favorable  opinion  of  the  method, 
while  Rava  and  Salvatori  express  themselves  unfavorably  to  the  apparatus  for 
detection  of  mixtures  below  20  per  cent  of  adulteration. 

Analyst,  1  7,  100.  F.  w.  W. 

TANNIN. 

598    Snyder,  H. — Notes  on  LoiventhaVs  method. 
Jour.  Am.  Chem.  Soc,  15,  560-562. 

599.  Procter,  H.  R. — Qualitative  determination  of  tannins. 
Jour.  Am.  Chem.  Soc,  16,  247. 

600.  Procter,  H.  R. — The  technical  tanning  materials,  especially  gambier,  analysis  of. 
Jour.  Soc.  Chem.  Ind.,  xi,  329. 

601.  Wood,  J.  T. — Fermentation  in  the  leather  industry. 
Jour.  Soc.  Chem.  Ind.,  xiii,  3,  218. 

602.  Procter,  H.  R. — Note  on  the  estimation  of  tanning  matter. 
Jour.  Soc.  Chem.  Ind.,  xiii,  5,  494. 

603.  Canaigre  as  a  substitute  for  barks. 

U.  S.  Consular  Reports,  1894,  44;  Jour.  Soc.  Chem.  Ind.,  xiii,  6,  650. 

604.  Trimble  and  Peacock. — Canaigre  tannin. 
Am.  Jour.  Pharm.,  xxin,  4,  161. 

605.  Trimble  and  Peacock. — The  preparation  of  oak  tannin,  ivith  special  reference  to. 

the  use  of  acetone  as  a  solvent. 
Am.  Jour.  Pharm.,  xxni,  9,  435. 

606.  Hooper,  David. — Myrica  Nagi  Thun. 
Am.  Jour.  Pharm.  xxiv,  5,  209. 

607.  Manoer,  Ch.  C. — Myrica  asplenifolia. 

Am.  Jour.  Pharm.,  1894,  66,  211;  Chem.  Ztg.,  xvin,  58,  186. 

608.  Culley,  John. — The  tannin  of  Pumica  granatum. 
Am.  Jour.  Pharm.  xxiv,  6,  280. 

609.  Thompson,  Wm.  B. — Oak  wood  and  bark. 
Am.  Jour.  Pharm.,  xxiv,  6,  293. 

610.  Trimble,  Henry. — Oak  barks  from  India. 
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Am.  Jour.  Pharm.,  xxiv.  6,  299. 

611.  Hooper,  David. — Indian  tanning  materials. 
Am.  Jour.  Pharm.  xxiv,  8,  377. 

612.  Haenlein,  F.  H. — Origin  of  acid  fermentation  in  tanning  liquors, 
DingL  polyt.  Jour.,  1894,  291, 186-190. 

313.  Sadlox,  C. — The  course  of  absorption  in  the  tannin  lagers. 
Dingl. polyt.  Jour.,  1893.  288,  256. 

614.  vox  Schroder. — Practical  extraction  of  myrohalans. 
Dingl.  polyt.  Jour.,  1894,  75,  213;  Chem.  Ztg.,  xvm,  52,  169. 

615.  Schroeder  and  Bartel. — Extraction  of  tanning  materials. 
Dingl.  polyt.  Jour.,  1894,  291,  259-263. 
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Xame. 


Symbol. 


Atomic 
■weight. 


Aluminum . . 
Antimony  . . 

Arsenic 

Barium 

Bismuth 

Boron 

Bromin 

Cadmium  . . . 

Cesium 

Calcium 

Carbon 

Cerium 

Chlorin 

Chromium . . . 

Cobalt 

Columbium1, 

Copper 

Erbium 

Eluorin 

Gallium 

Germanium., 
Glucinum2.., 

Gold 

Hydrogen  . . . 

Indium 

Iodin 

Iridium 

Iron 

Lanthanum.. 

Lead 

Lithium 

Magnesium.. 
Manganese  . . 

Mercury 

Molybdenum 


Al 

Sb 

As 

Ba 

Bi 

B 

Br 

Cd 

Cs 

Ca 

C 

Ce 

CI 

Cr 

Co 

Cb 

Cu 

Er 

F 

Ga 

Ge 

Gl 

Au 

H 

In 

I 

Ir 

Ee 

La 

Pb 

Li 

Mg 

Mn 

Hg 

Mo 


27 

120 

75 
137 
208.9 

11 

79.95 
112 
132.9 

40 

12 
140.2 

35.45 

52.1 

59 

94 

63.6 
166.3 

19 

69 

72.3 

9 

197.  3 

1.007 
113.7 
126.  85 
193.1 

56 
138.2 
206.  95 
7.02 

24.3 

55 
200 


Xame. 


Xeodymium  . . 

aSTiekel 

Nitrogen 

Osmium 

Oxygen3 

Palladium 

Phosphorus 

Platinum 

Potassium 

Praseodymium 

Rhodium 

Rubidium 

Ruthenium 

Samarium 

Scandium 

Selenium 

Silicon 

Silver 

Sodium 

Strontium 

Sulphur 

Tantalum 

Tellurium 

Terbium 

Thallium 

Thorium 

Tin 

Titanium 

Tungsten 

Uranium 

Vanadium 

Ytterbium 

Yttrium , 

Zinc 

Zirconium 


Symbol. 


Atomic 
weight. 


Nd 
M"i 
N 

Os 

O 

Pd 

P 

Pt 

K 

Pr 

Rh 

Rb 

Ru 

Sm 

Sc 

Se 

Si 

Ag 

Ha 

Sr 

S 

Ta 

Te 

Tb 

Tl 

Th 

Sn 

Ti 

TV 

U 

V 

Yb 

Yt 

Zn 

Zr 


140.5 
58.7 
14.03 

190.8 
16 

106.6 
31 

195 
39.11 

143.5 

103 
85.5 

101.6 

150 
44 
79 
28.4 

107.  92 
23.05 
87.6 
32.06 

182.6 

125 

159.5 

204. 18 

232.6 

119 
48 

184 

239.6 
51.4 

173 
89.1 
65.3 
90.6 


'Has  priority  over  Niobium.    *  Has  priority  over  Beryllium.    3  Standard  or  basis  of  the  system. 


OFFICIAL  METHODS  OF  ANALYSIS  ADOPTED  BY  THE  ASSOCIA- 
TION OF  OFFICIAL  AGRICULTURAL  CHEMISTS  AT  ITS  MEET- 
ING, AUGUST  23,  24,  25, 1894. 


METHODS  FOR  PHOSPHORIC  ACID. 

PREPARATION    OF    SAMPLE. 

The  sample  should  be  well  intermixed,  finely  ground,  and  passed  through  a  sieve 
haying  circular  perforations  1  mm.  in  diameter.  The  process  of  grinding  and  sifting 
should  take  place  as  rapidly  as  possible,  so  that  there  should  be  no  loss  or  gain  of 
moisture  during  the  operation. 

DETERMINATION    OF    MOISTURE. 

(a)  In  potash  salts,  sodium  nitrate,  and  ammonium  sulphate,  heat  from  1  to  5  grams 
at  130°  until  the  weight  is  constant,  and  determine  the  loss  in  weight  as  moisture. 
(b)  In  all  other  fertilizers,  heat  2  grams,  or  5  grams  if  the  sample  be  very  coarse,  for 
five  hours,  at  100°,  in  a  steam  bath. 

METHODS    OF   DETERMINING   PHOSPHORIC    ACID. 

Water-soluble  plxosplwric  acid. — Place  2  grams  in  a  9  cm.  filter;  wash  with  successive 
small  portions  of  water,  allowing  each  portion  to  pass  through  before  adding  more, 
until  the  filtrate  measures  about  250  cc.  If  the  filtrate  be  turbid,  add  a  little  nitric 
acid.  Make  up  to  any  convenient  definite  volume ;  mis  well ;  take  any  convenient 
portion  and  determine  the  phosphoric  acid  as  under  total  phosphoric  acid. 

Citrate-insoluble  phosphoric  acid. — Heat  100  cc.  of  strictly  neutral  ammonium-citrate 
solution  of  1.  0900  sp.  gr.  to  65°  C.  in  a  flask  placed  iu  a  bath  of  warm  water,  keeping 
the  flask  loosely  stoppered  to  prevent  evaporation.  When  the  citrate  solution  in  the 
flask  has  reached  65c  C,  drop  it  into  the  filter  containing  the  washed  residue  from 
the  water-soluble  phosphoric-acid  determination,  stopper  tightly  with  a  smooth  rub- 
ber stopper,  and  shake  violently  until  the  filter  paper  is  reduced  to  a  pulp.  Place 
the  flask  back  into  the  bath  and  maintain  the  water  in  the  bath  at  such  a  tempera- 
ture that  the  contents  of  the  flask  will  stand  at  exactly  65°  C.  Shake  the  flask  every 
five  minutes.  At  the  expiration  of  exactly  thirty  minutes  from  the  time  the  filter 
and  residue  were  introduced,  remove  the  flask  from  the  bath  and  immediately  filter 
as  rapidly  as  possible.  Wash  thoroughly  with  water  at  65°  C.  Transfer  the  filter 
and  its  contents  to  a  crucible,  ignite  until  all  organic  matter  is  destroyed,  add  from 
10  to  15  cc.  of  strong  hydrochloric  acid,  and  digest  until  all  phosphate  is  dissolved, 
or  return  the  filter  with  contents  to  the  digestion  flask,  add  30  to  35  cc.  strong  nitric 
acid  and  5  to  10  cc.  strong  hydrochloric  acid,  and  boil  until  all  phosphate  is  dissolved. 
Dilute  the  solution  to  200  cc.  If  desired,  the  filter  and  its  contents  can  be  treated 
according  to  methods  1,  2,  or  3  under  total  phosphoric  acid.  Mix  well ;  filter  through 
a  dry  filter ;  take  a  definite  portion  of  the  filtrate  and  determine  phosphoric  acid  as 
under  total  phosphoric  acid. 

In  case  a  determination  of  citrate-insoluble  phosphoric  acid  is  required  in  non- 
acidulated  goods  it  is  to  be  made  by  treating  2  grams  of  the  phosphatic  material, 
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without  previous  washing  with  water,  precisely  iu  the  way  above  described,  except 
that  in  case  the  substance  contains  much  animal  matter  (bone,  fish,  etc.)  the  residue 
insoluble  in  ammonium  citrate  is  to  be  treated  by  one  of  the  processes  described  below 
under  "  total  phosphoric  acid"  1,  2,  or  3. 

Total  phosphoric  acid. — In  case  of  ignition  the  ignited  material  is  to  be  dissolved 
in  hydrochloric  acid.  Weigh  2  grams  and  treat  by  one  of  the  following  methods : 
(l)  Evaporate  with  5  cc.  of  magnesium  nitrate,  ignite,  and  dissolve  in  hydrochloric 
acid.  (2)  Boil  with  20  to  30  cc.  of  strong  sulphuric  acid,  adding  2  to  4  grams  of 
sodium  or  potassium  nitrate  at  the  beginning  of  the  digestion  and  a  small  quantity 
after  the  solution  has  become  nearly  colorless,  or  adding  the  nitrate  in  small  portions 
from  time  to  time.  A  Kjeldahl  flask  graduated  to  250  cc.  is  recommended.  After 
the  solution  is  colorless,  add  150  cc.  of  water  and  boil  for  a  few  minutes,  cool,  and 
make  up  to  volume.  (3)  Digest  with  strong  sulphuric  acid  and  such  other  reagents 
as  are  used  in  either  the  plain  or  modified  Kj  eldahl  or  Gunning  methods  for  estimat- 
ing nitrogen.  Do  not  add  any  potassium  permanganate,  but  after  the  solution  has 
become  colorless  add  about  100  cc.  of  water  and  boil  for  a  few  minutes,  cool,  and  make 
up  to  a  convenient  volume;  2.5  grams  of  substance  and  a  digestion  flask  graduated  to 
250  cc.  are  recommended.  [This  method  will  be  found  convenient  when  both  the 
nitrogen  and  the  total  phosphoric  acid  are  to  be  determined  in  a  fertilizer.  In  this 
case,  after  diluting  the  volume  and  mixing,  a  portiou,  for  the  estimation  of  nitrogen, 
may  be  removed  with  a  pipette  and  the  remainder  then  filtered  through  a  dry  filter 
and  a  portion  taken  for  the  determination  of  the  total  phosphoric  acid.]  (4)  Solu- 
tion in  30  cc.  of  concentrated  nitric  acid  with  a  small  quantity  of  hydrochloric 
acid.  (5)  Add  30  cc.  of  concentrated  hydrochloric  acid,  heat,  and  add  cautiously,  in 
small  quantities  at  a  time,  about  0.5  grams  of  finely-pulverized  potassium  chlorate. 
(6)  Solution  in  15  to  30  cc.  of  strong  hydrochloric  acid  and  3  to  10  cc.  of  nitric  acid. 
This  method  is  recommended  for  fertilizers  containing  much  iron  or  aluminum  phos- 
phate. Boil  until  all  phosphates  are  dissolved  and  all  organic  matter  is  destroyed; 
cool  and  dilute  to  200  or  250  cc. ;  mix  and  pass  through  a  dry  filter;  take  an  aliquot 
part  of  the  filtrate  corresponding  to  0.25  gram,  0.50  gram,  or  1  gram,  neutralize  with 
ammonia,  and  clear  with  a  few  drops  of  nitric  acid.  (In  case  hydrochloric  or  sul- 
phuric acid  has  been  used  as  a  solvent,  add  about  15  grams  of  dry  ammonium  nitrate 
or  its  equivalent. ) 

To  the  hot  solutions,  for  every  decigram  of  P205  that  is  present,  add  50  cc.  of 
molybdic  solution.  Digest  at  about  65°  C.  for  an  hour,  filter,  and  wash  with  water 
or  ammonium-nitrate  solution.  Test  the  filtrate  by  renewed  digestion  and  addition 
of  more  molybdic  solution.  Dissolve  the  precipitate  on  the  filter  with  ammonia  and 
hot  water  and  wash  into  a  beaker  to  a  bulk  of  not  more  than  100  cc.  Nearly  neutral- 
ize with  hydrochloric  acid,  cool,  and  add  magnesia  mixture  from  a  burette ;  add 
slowly  (about  1  drop  per  second),  stirring  vigorously.  After  fifteen  minutes  add 
30  cc.  of  ammonia  solution  of  density  0.95.  Let  stand  for  some  time;  two  hours  is 
usually  enough.  Filter,  wash  with  dilute  ammonia,  ignite  at  white  heat  for  ten 
minutes,  and  weigh. 

Citrate-soluble  phosphoric  acid. — The  sum  of  the  water  soluble  and  citrate  insoluble 
subtracted  from  the  total  gives  the  citrate  soluble. 

PREPARATION   OF   REAGENTS. 

(1)  Ammonium- citrate  solution. — (a)  Mix  370  grams  of  commercial  citric  acid  with 
1,500  cc.  of  water;  nearly  neutralize  with  commercial  ammonia;  cool;  add  ammonia 
until  exactly  neutral  (testing  with  saturated  alcoholic  solution  of  corallin)  and  bring 
to  volume  of  2  liters.  Test  the  specific  gravity,  which  should  be  1.0900  at  20°  C, 
before  using. 

(b)  Alternate  method. — To  370  grams  of  commercial  citric  acid  add  commercial 
ammonia,  sp.  gr.  0.96,  until  nearly  neutral;  reduce  the  specific  gravity  to  nearly  1.09 
and  make  exactly  neutral,  testing  as  follows:  Prepare  a  solution  of  fused  calcium 
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chlorid,  200  grams  to  the  liter,  and  add  4  volumes  of  strong  alcohol.  Make  the  mix- 
ture exactly  neutral,  using  a  small  amount  of  freshly-prepared  corallin  solution 
as  preliminary  indicator,  and  test  finally  by  withdrawing  a  portion,  diluting  with 
an  equal  volume  of  water,  and  testing  with  cochineal  solution;  50  cc.  of  this 
solution  will  precipitate  the  citric  acid  from  10  cc.  of  the  citrate  solution.  To  10  cc. 
of  the  nearly  neutral  citrate  solution  add  50  cc.  of  the  alcoholic  calcium-chlorid 
solution,  stir  well,  filter  at  once  through  a  folded  filter,  dilute  with  an  equal  volume 
of  water,  and  test  the  reaction  with  neutral  solution  of  cochineal.  If  acid  or  alka- 
line, add  ammonia  or  citric  acid,  as  the  case  may  he,  mix,  and  test  again,  as  before. 
Eepeat  this  process  until  a  neutral  reaction  is  obtained.  Bring  to  the  proper  specific 
gravity  of  1.0900  at  20°  C. 

(2)  Molybdic  solution. — Dissolve  100  grams  of  molybdic  acid  in  400  grams  or  417  cc. 
of  ammonia,  sp.  gr.  0.96,  and  pour  the  solution  thus  obtained  into  1,500  grams  or 
1,250  cc.  of  nitric  acid,  sp.  gr.  1.20.  Keep  the  mixture  in  a  warm  place  for  several 
days,  or  until  a  portion  heated  to  40°  C.  deposits  no  yellow  precipitate  of  ammonium 
phosphomolybdate.  Decant  the  solution  from  any  sediment  and  preserve  in  glass- 
stoppered  vessels. 

(3)  Ammonium-nitrate  solution. — Dissolve  200  grams  of  commercial  ammonium 
nitrate  in  water  and  bring  to  a  volume  of  2  liters. 

(4)  Magnesia  mixture. — Dissolve  22  grams  of  recently  ignited  calcined  magnesia  in 
dilute  hydrochloric  acid,  avoiding  an  excess  of  the  latter.  Add  a  little  calcined 
magnesia  in  excess,  and  boil  a  few  minutes  to  precipitate  iron,  alumina,  and  phos^ 
phoric  acid;  filter;  add  280  grams  of  ammonia  chlorid,  700  cc.  of  ammonia  of  sp.  gr. 
0.96,  and  water  enough  to  make  a  volume  of  2  liters.  Instead  of  the  solution  of  22 
grams  of  calcined  magnesia,  110  grams  of  crystallized  magnesium  chlorid  (MgCL 
6H20)  may  be  used. 

(5)  Dilute  ammonia  for  washing. — This  solution  shall  be  prepared  so  as  to  contain 
2£  per  cent  NH3. 

(6)  Nitrate  of  magnesia. — Dissolve  320  grams  of  calcined  magnesia  in  nitric  acid, 
avoiding  an  excess  of  the  latter;  then  add  a  little  calcined  magnesia  in  excess ;  boil; 
filter  from  the  excess  of  magnesia,  ferric  oxid,  etc.,  and  bring  to  volume  of  2  liters. 

METHODS  FOR  THE  DETERMINATION  OF  NITROGEN. 

THE  ABSOLUTE  OR  CTJPRIC  OXID  METHOD. 

[Applicable  to  all  nitrogen  determinations.] 

The  apparatus  and  reagents  needed  are  as  follows: 

APPARATUS. 

Combustion  tube  of  best  hard  Bohemian  glass,  about  66  cm.  long  and  12.7  mm.  inter- 
nal diameter. 

Azotometer  of  at  least  100  cc.  capacity,  accurately  calibrated. 

Sprengel  mercury  air  pump. 

Small  paper  scoop,  easily  made  from  stiff  writing  paper. 

REAGENTS. 

Coarse  cupric  oxid  or  wire  form. — To  be  ignited  and  cooled  before  using. 

Fine  cupric  oxid. — Prepared  by  pounding  ordinary  cupric  oxid  in  a  mortar. 

Metallic  copper. — Granulated  copper,  or  fine  copper  gauze,  reduced  and  cooled  in  a 
current  of  hydrogen. 

Sodium  bicarbonate. — Free  from  organic  matter. 

Caustic  potash  solution. — Make  a  supersaturated  solution  of  caustic  potash  in  hot 
water.  When  absorption  of  carbonic  acid  ceases  to  be  prompt  the  solution  must  be 
discarded. 
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MANIPULATION. 

Filling  the  tube. — Of  ordinary  commercial  fertilizers  take  1  to  2  grams  for  analysis. 
In  the  case  of  highly  nitrogenized  substances  the  amount  to  he  taken  must  he  regu- 
lated by  the  amount  of  nitrogen  estimated  to  he  present.  Fill  the  tube  as  follows : 
(1)  About  5  cm.  of  coarse  cupric  oxid.  (2)  Place  on  the  small  paper  scoop  enough 
of  the  fine  cupric  oxid  to  fill,  after  having  been  mixed  with  the  substance  to  be 
analyzed,  about  10  cm.  of  the  tube;  pour  on  this  the  substance,  rinsing  the  watch 
glass  with  a  little  of  the  fine  oxid,  and  mix  thoroughly  with  a  spatula;  pour  into 
the  tube,  rinsing  the  scoop  with  a  little  fine  oxid.  (3)  About  30  cm.  of  coarse  cupric 
oxid.  (4)  About  7  cm.  of  metallic  copper.  (5)  About  6  cm.  of  coarse  cupric  oxid 
(anterior  layer).  (6)  A  small  plug  of  asbestos.  (7)  0.8  to  1  gram  of  sodium  bicar- 
bonate. (8)  A  large,  loose  plug  of  asbestos ;  place  the  tube  in  the  furnace,  leaving 
about  2.5  cm.  of  it  projecting:  connect  with  the  pump  by  a  rubber  stopper  smeared 
with  glycerol,  taking  care  to  make  the  connection  perfectly  tight. 

OPERATION. 

Exhaust  the  air  from  the  tube  by  means  of  the  pump.  When  a  vacuum  has  been 
obtained  allow  the  flow  of  mercury  to  continue ;  light  the  gas  under  that  part  of  the 
tube  containing  the  metallic  copper,the  anterior  layer  of  cupric  oxid  (see  5th  above), 
and  the  sodium  bicarbonate.  As  soon  as  the  vacuum  is  destroyed  and  the  apparatus 
filled  with  carbonic  acid,  shut  off  the  flow  of  mercury  and  at  once  introduce  the 
delivery  tube  of  the  pump  into  the  receiving  arm  of  the  azotometer  just  below  the 
surface  of  the  mercury  seal,  so  that  the  escaping  hubbies  will  pass  into  the  air  and 
not  into  the  tube,  thus  avoiding  the  useless  saturation  of  the  caustic-potash  solution. 

When  the  flow  of  carbonic  acid  has  very  nearly  or  completely  ceased,  pass  the 
delivery  tube  down  into  the  receiving  arm, so  that  the  bubbles  will  escape  into  the 
azotometer.  Light  the  gas  under  the  30  cm.  layer  of  oxid,  heat  gently  for  a  few 
moments  to  drive  out  any  moisture  that  may  be  present,  and  bring  to  red  heat.  Heat 
gradually  the  mixture  of  substance  and  oxid,  lighting  one  jet  at  a  time.  Avoid  a 
too  rapid  evolution  of  bubbles,  which  should  be  allowed  to  escape  at  the  rate  of 
about  one  per  second  or  a  little  faster. 

When  the  jets  under  the  mixture  have  all  been  turned  on,  light  the  gas  under  the 
layer  of  oxid  at  the  end  of  the  tube.  When  the  evolution  of  gas  has  ceased,  turn 
out  all  the  lights  except  those  under  the  metallic  copper  and  anterior  layer  of  oxid, 
and  allow  to  cool  for  a  few  moments.  Exhaust  with  the  pump  and  remove  the  azo- 
tometer before  the  flow  of  mercury  is  stopped.  Break  the  connection  of  the  tube 
with  the  pump,  stop  the  flow  of  mercury,  and  extinguish  the  lights.  Allow  the 
azotometer  to  stand  for  at  least  an  hour,  or  cool  with  a  stream  of  water  until  a  per- 
manent volume  and  a  temperature  have  been  reached. 

Adjust  accurately  the  level  of  the  KOH  solution  in  bulb  to  that  in  the  azotometer; 
note  the  volume  of  gas,  temperature,  and  height  of  barometer;  make  calculation 
as  usual,  or  read  results  from  tables. 

THE  KJELDAHL  METHOD. 

[Xot  applicable  in  the  presence  of  nitrates.] 

REAGENTS. 

(1)  Acid. — («)  Standard  hydrochloric  acid,  the  absolute  strength  of  which  has  been 
determined  by  precipitating  with  silver  nitrate  and  weighing  the  silver  chlorid  as 
follows : 

To  any  convenient  quantity  of  the  acid  to  be  standardized,  add  solution  of  silver 
nitrate  in  slight  excess,  and  2  cc.  pure  nitric  acid,  specific  gravity,  1.2.  Heat  to 
boiling  point,  and  keep  at  this  temperature  for  some  minutes  without  allowing  vio- 
lent ebullition,  and  with  constant  stirring,  until  the  precipitate  assumes  the  granu- 
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lar  form.  Allow  to  cool  somewhat,  and  then  pass  the  fluid  through  the  asbestos. 
Wash  the  precipitate  by  decantation,  with  200  cc.  of  very  hot  water,  to  which  has 
been  added  8  cc.  nitric  acid  and  2  cc.  dilute  solution  of  silver  nitrate  containing  1 
gram  of  the  salt  in  100  cc.  of  water.  The  washing  by  decantation  is  performed  by 
adding  the  hot  mixture  in  small  quantities  at  a  time,  and  beating  up  the  precipitate 
well  with  a  thin  glass  rod  after  each  addition.  The  pump  is  kept  in  action  all  the 
time,  but  to  keep  out  dust  during  the  washing  the  cover  is  only  removed  from  the 
crucible  when  the  fluid  is  to  be  added. 

Put  the  capsule  and  precipitate  aside,  return  the  washings  once  through  the 
asbestos  so  as  to  obtain  them  quite  clear,  remove  them  from  the  filter,  and  set  aside 
to  recover  excess  of  silver.  Rinse  the  receiver  and  complete  the  washing  of  the  pre- 
cipitate with  about  200  cc.  of  cold  water.  Half  of  this  is  used  to  wash  by  decanta- 
tion and  the  remainder  to  transfer  the  precipitate  to  the  crucible  with  the  aid  of  a 
trimmed  feather.  Finish  washing  m  the  crucible,  the  lumps  of  silver  chlorid  being 
broken  down  with  the  glass  rod.  Remove  the  second  filtrate  from  the  receiver  and 
pass  about  20  cc.  of  98  per  cent  alcohol  through  the  precipitate.  Dry  at  140°  to  150°. 
Exposure  for  half  an  hour  is  found  more  than  sufficient,  at  this  temperature,  to  dry 
the  precipitate  thoroughly. 

Or  (6)  standard  sulphuric  acid  the  absolute  strength  of  which  has  been  deter- 
mined by  precipitation  with  barium  chlorid  and  weighing  the  resulting  barium 
sulphate. 

For  ordinary  work  half  normal  acid  is  recommended,  i.  e.,  acid  containing  18.2285 
grams  of  hydrochloric  acid  or  24.5185  grams  sulphuric  acid  to  the  liter;  for  work  in 
determining  very  small  amounts  of  nitrogen,  one-tenth  normal  acid  is  recommended. 
In  titrating  mineral  acids  against  ammonia  solutions,  use  cochineal  as  indicator. 

(2)  Standard  alkali,  the  strength  of  which,  relative  to  the  acid,  has  been  accurately 
determined.  One-tenth  normal  ammonia  solution,  i.  e.,  containing  1.7051  grams  of 
ammonia  to  the  liter,  is  recommended  for  accurate  work. 

(3)  Sulphuric  acid,  specific  gravity  1.84,  free  from  nitrates  and  also  from  ammo- 
nium sulphate,  which  is  sometimes  added  in  the  process  of  manufacture  to  destroy 
oxids  of  nitrogen. 

(4)  Metallic  mercury  or  mercuric  oxid,  prepared  in  the  wet  way.  That  prepared 
from  mercuric  nitrate  can  not  be  safely  used. 

(5)  Potassium  permanganate  finely  pulverized. 

(6)  Granulated  zinc,  pumice  stone,  or  0.5  gram  of  zinc  dust  are  to  be  added  to  the 
contents  of  the  flasks  in  distillation,  when  found  necessary,  in  order  to  prevent 
bumping. 

(7)  Potassium  sulpMd. — A  solution  of  40  grams  of  commercial  potassium  sulphid 
in  1  liter  of  water. 

(8)  Soda.  — A  saturated  solution  of  sodium  hydrate  free  from  nitrates. 

(9)  Indicator. — Solution  of  cochineal  prepared  as  follows :  Tincture  of  cochineal  is 
prepared  by  digesting  and  frequently  agitating  3  grains  of  pulverized  cochineal  in 
a  mixture  of  50  cc.  of  strong  alcohol  with  200  cc.  of  distilled  water,  at  ordinary  tem- 
peratures, for  a  day  or  two.  The  solution  is  decanted  or  filtered  through  Swedish 
paper. 

APPARATUS. 

(1)  Kjeldahl  digestion  flasks  of  hard,  moderately  thick,  well-annealed  glass.  These 
flasks  are  about  22  cm.  long,  with  a  round,  pear-shaped  bottom,  having  a  maximum 
diameter  of  6  cm.,  and  tapering  out  gradually  in  a  long  neck,  which  is  2  cm.  in 
diameter  at  the  narrowest  part,  and  flared  a  little  at  the  edge.  The  total  capacity 
is  225  to  250  cc. 

(2)  Distillation  flasks  of  ordinary  shape,  of  550  cc.  capacity,  or  preferably  flasks  of 
the  same  capacity,  of  pear-shaped  bottom,  of  well-annealed  glass,  for  both  digestion 
and  distillation,  fitted  with  a  rubber  stopper  and  a  bulb  tube  above  to  prevent  the 
possibility  of  sodium  hydrate  being  carried  over  mechanically  during  distillation. 
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The  bulbs  are  about  3  cm.  iu  diameter,  the  tubes  being  of  the  same  diameter  as  the 
condenser  and  cut  off  obliquely  at  the  lower  end.  This  is  adjusted  to  the  tube  of 
the  condenser  by  a  rubber  tube. 

MANIPULATION. 

(1)  The  digestion. — 0.7  to  3.5  grams  of  the  substance  to  be  analyzed,  according  to 
its  proportion  of  nitrogen,  is  brought  into  a  digestion  flask  with  approximately  0.7 
gram  of  mercuric  oxid  or  its  equivalent  in  metallic  mercury  and  20  cc.  of  sulphuric 
acid.  The  flask  is  placed  in  an  inclined  position,  and  heated  below  the  boiling  point 
of  the  acid  for  from  five  or  fifteen  minutes  oi  until  frothing  has  ceased.  If  the  mix- 
ture froths  badly,  a  small  piece  of  paraffin  may  be  added  to  prevent  it.  The  heat  is 
then  raised  until  the  acid  boils  briskly.  No  further  attention  is  required  till  the 
contents  of  the  flask  have  become  a  clear  liquid,  which  is  colorless  or  at  least  has 
only  a  very  pale  straw  color.  The  flask  is  then  removed  from  the  frame,  held 
upright,  and  while  still  hot,  potassium  permanganate  is  dropped  in  carefully  and  in 
small  quantities  at  a  time  till,  after  shaking,  the  liquid  remains  of  a  green  or  purple 
color. 

(2)  The  distillation. — After  cooling,  the  contents  of  the  flask  are  transferred  to  the 
distilling  flask  with  about  200  cc.  of  water,  with  a  few  pieces  of  granulated  zinc> 
pumice  stone,  or  0.5  gram  of  zinc  dust  when  found  necessary  to  keep  the  contents 
of  the  flask  from  bumping,  and  25  cc.  of  potassium-sulphid  solution  are  added, 
shaking  the  flask  to  mix  its  contents.  Next  add  50  cc.  of  the  soda  solution,  or  suffi- 
cient to  make  the  reaction  strongly  alkaline,  pouring  it  down  the  side  of  the  flask 
so  that  it  does  not  mix  at  once  with  acid  solution.  Connect  the  flask  with  the  con- 
denser, mix  the  contents  by  shaking,  and  distil  until  all  ammonia  has  passed  over 
into  the  standard  acid.  The  first  150  cc.  of  the  distillate  will  generally  contain  all 
the  ammonia.  This  operation  usually  requires  from  forty  minutes  to  one  hour  and  a 
half.     The  distillate  is  then  titrated  with  standard  alkali. 

The  use  of  mercuric  oxid  in  this  operation  greatly  shortens  the  time  necessary 
for  digestion,  which  is  rarely  over  an  hour  and  a  half  in  case  of  substances  most 
difficult  to  oxidize,  and  is  more  commonly  less  than  an  hour.  In  most  cases  the  use 
of  potassium  permanganate  is  quite  unnecessary,  but  it  is  believed  that  in  excep- 
tional cases  it  is  required  for  complete  oxidation,  and  in  view  of  the  uncertainty  it 
is  always  used.  The  potassium  sulphid  removes  all  the  mercury  from  the  solution, 
and  so  prevents  the  formation  of  mercur-ammonium  compounds  which  are  not  com- 
pletely decomposed  by  soda  solution.  The  addition  of  zinc  gives  rise  to  an  evolu- 
tion of  hydrogen  and  prevents  violent  bumping.  Previous  to  use  the  reagents 
should  be  tested  by  a  blank  experiment  with  sugar,  which  will  partially  reduce  any 
nitrates  that  are  present,  which  might  otherwise  escape  notice. 

GUNNING   METHOD. 
MANIPULATION. 

In  a  digestion  flask  holding  from  250  to  500  cc,  place  from  0.7  to  3.5  grams  of  the 
substance  to  be  analyzed,  according  to  its  proportion  of  nitrogen.  Then  add  10 
grams  of  powdered  potassium  sulphate  and  from  15  to  25  cc.  (ordinarily  about  20  cc.) 
of  concentrated  sulphuric  acid.  Conduct  the  digestion  as  in  the  Kjeldahl  process, 
starting  with  a  temperature  below  boiling  point  and  increasing  the  heat  gradually 
until  frothing  ceases.  Digest  until  colorless  or  nearly  so.  (Do  not  add  either  potas- 
sium permanganate  or  potassium  sulphid.)  Dilute,  neutralize,  and  distil  as  in 
the  Kjeldahl  method.  In  neutralizing,  it  is  convenient  to  add  a  few  drops  of  phenol- 
phthalein  indicator,  by  which  one  can  tell  when  the  acid  is  completely  neutralized, 
remembering  that  the  pink  color,  which  indicates  an  alkaline  reaction,  is  destroyed 
by  a  considerable  excess  of  strong  fixed  alkali.  The  distillation  and  titration  are 
conducted  as  in  the  Kjeldahl  method. 
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KJELDAHL  METHOD  MODIFIED  TO  INCLUDE  THE  NITROGEN  OF  NITRATES. 

[Applicable  to  all  fertilizers  containing  nitrates.] 

Besides  the  reagents  and  apparatus  given  under  the  Kjeldahl  method  there  will  be 
needed — 

(1)  Zinc  dust.  This  should  he  an  impalpable  powder;  granulated  zinc  or  zinc  fil- 
ings will  not  answer. 

(2)  Sodium  lliiosulpliate. 

(3)  Commercial  salicylic  acid.   " 

DETERMINATION. 

Bring  from  0.7  to  3.5  grams  of  the  substance  to  be  analyzed  into  a  Kjeldahl  digest- 
ing flask,  add  to  this  30  cc.  of  sulphuric  acid  containing  1  gram  of  salicylic  acid  and 
shake  until  thoroughly  mixed  with  the  acid,  then  add  5  grams  of  crystallized  sodium 
thiosulphate ;  or  add  to  the  substance  30  cc.  of  sulphuric  acid  containing  2  grams  of 
salicylic  acid,  then  add  gradually  2  grams  of  zinc  dust,  shaking  the  contents  of  the 
flask  at  the  same  time.  Finally  place  the  flask  on  the  stand  for  holding  the  diges- 
tion flasks,  where  it  is  heated  over  a  low  flame  until  all  danger  from  frothing  has 
passed.  The  heat  is  then  raised  until  the  acid  boils  briskly  and  the  boiling  con- 
tinued until  A^hite  fumes  no  longer  pour  out  of  the  flask.  This  requires  about  five 
or  ten  minutes.  Add  now  approximately  0.7  gram  of  mercuric  oxid  or  its  equiva- 
lent in  metallic  mercury,  and  continue  the  boiling  until  the  liquid  in  the  flask  is 
colorless  or  nearly  so.  (In  case  the  contents  of  the  flask  are  likely  to  become  solid 
before  this  point  is  reached  add  10  cc.  more  of  sulphuric  acid.)  Complete  the  oxida- 
tion with  a  little  potassium  permanganate  in  the  usual  way  and  proceed  with  the 
distillation  as  described  in  the  Kjeldahl  method.  The  reagents  should  be  tested  by 
blank  experiments. 

GUNNING  METHOD  MODIFIED  TO  INCLUDE  THE  NITROGEN  OF  NITRATES. 

MANIPULATION. 

In  a  digestion  flask  holding  from  250  to  500  cc.  place  from  0.7  to  3.5  grams  of  the 
substance  to  be  analyzed,  according  to  the  amount  of  nitrogen  present.  Add  30  to 
35  cc.  of  salicylic-acid  mixture,  namely,  30  cc.  sulphuric  acid  to  1  gram  of  salicylic 
acid,  shake  until  thoroughly  mixed  and  allow  to  stand  five  to  ten  minutes,  with 
frequent  shaking ;  then  add  5  grams  thiosulphate  of  sodium  and  10  grams  of  potas- 
sium sulphate.  Heat  very  gently  until  frothing  ceases,  then  heat  strongly  until 
nearly  colorless.     Dilute,  neutralize,  and  distil  the  same  as  in  the  Gunning  method. 

ALTERNATE  METHODS. 

Ruffle  Method, 
reagents. 

(1)  Standard  solutions  and  indicator  the  same  as  for  the  Kjeldahl  method. 

(2)  A  mixture  of  equal  parts  by  weight  of  fine  slaked  lime  and  finely  powdered 
sodium  thiosulphate  dried  at  100°. 

(3)  A  mixture  of  equal  parts  by  weight  of  finely  powdered  granulated  sugar  and 
flowers  of  sulphur. 

(4)  Granulated  soda-lime,  as  described  under  the  soda-lime  method. 

APPARATUS. 

(5)  Combustion  tubes  of  hard  Bohemian  glass,  30  cm.  long  and  1.3  cm.  in  diam- 
eter. 

(6)  Bulbed  U-tubes  or  Will's  bulbs,  as  described  under  the  soda-lime  method. 


348 

MANIPULATION. 

(1)  Clean  the  U-tube  and  introduce  10  cc.  of  standard  acid. 

(2)  Fit  the  cork  and  glass  connecting  tube.  Fill  the  tube  as  follows :  (1)  A  loosely- 
fitting  plug  of  asbestos,  previously  ignited,  and  then  2.5  to  3.5  cm.  of  the  thiosulphate 
mixture.  (2)  The  weighed  portion  of  the  substance  to  be  analyzed  is  intimately 
mixed  with  from  5  to  10  grams  of  the  sugar  and  sulphur  mixture.  (3)  Pour  on  a 
piece  of  glazed  paper  or  in  a  porcelain  mortar  a  sufficient  quantity  of  thiosulphate 
mixture  to  fill  about  25  cm.  of  tube;  then  add  the  substance  to  be  analyzed,  as  pre- 
viously prepared,  mix  carefully,  and  pour  into  the  tube;  shake  down  the  contents  of 
the  tube;  rinse  off  the  paper  or  mortar  with  a  small  quantity  of  the  thiosulphate 
mixture  and  pour  into  the  tube;  then  fill  up  with  soda-lime  to  within  5  cm.  of  the  end 
of  the  tube.  (4)  Place  another  plug  of  ignited  asbestos  at  the  end  of  the  tube  and 
close  with  a  cork.  (5)  Hold  the  tube  in  a  horizontal  position  and  tap  on  the  table 
until  there  is  a  gas  channel  all  along  the  top  of  the  tube.  Make  connections  with 
the  U-tube  containing  the  acid;  aspirate  and  see  that  the  apparatus  is  tight. 

The  combustion. — Place  the  prepared  combustion  tube  in  the  furnace,  letting  the 
open  end  project  a  little,  so  as  not  to  burn  the  cork.  Commence  by  heating  the  soda- 
lime  portion  until  it  is  brought  to  a  full  red  heat.  Then  turn  on  slowly  jet  after  jet 
toward  the  outer  end  of  the  tube,  so  that  the  bubbles  come  off  two  or  three  a  second. 
When  the  whole  tube  is  red  hot  and  the  evolution  of  the  gas  has  ceased  and  the 
liquid  in  the  U-tube  begins  to  recede  toward  the  furnace,  attach  the  aspirator  to  the 
other  limb  of  the  U-tube,  break  off  the  end  of  the  tube,  and  draw  a  current  of  air 
through  for  a  few  minutes.  Detach  the  U-tube  and  wash  the  contents  into  a  beaker 
or  porcelain  dish;  add  a  few  drops  of  the  cochineal  solution,  and  titrate. 

SODA-LIME  METHOD. 

[Not  applicable  in  presence  of  nitrates.] 

REAGENTS   AND   APPARATUS. 

(1)  Standard  solutions  and  indicator  the  same  as  for  the  Kjeldahl  method. 

(2)  Granulated  soda  lime,  fine  enough  to  pass  a  2.5  mm.  sieve  and  thoroughly  dry. 

(3)  Fine  soda  lime,  fine  enough  to  pass  a  1.25  mm.  sieve,  also  thoroughly  dry. 
Excellent  soda  lime  may  be  easily  and  cheaply  prepared  by  slaking  2*  parts  of 

quicklime  with  a  strong  solution  of  1  part  of  commercial  caustic  soda  (such  soda  as 
is  used  in  the  Kjeldahl  process),  care  being  taken  that  there  is  enough  water  in  the 
solution  to  slake  the  lime.  The  mixture  is  then  dried  and  heated  in  an  iron  pot  to 
incipient  fusion,  and  when  cold,  ground  and  sifted  as  above. 

Instead  of  soda  lime  Johnson's  mixture  of  carbonate  of  soda  and  lime  or  slaked 
lime  may  be  used. 

Slaked  lime  may  be  granulated  by  mixing  it  with  a  little  water  to  form  a  thick 
mass,  which  is  dried  in  the  water  oven  until  hard  and  brittle.  It  is  then  ground  and 
sifted  as  above.  Slaked  lime  is  much  easier  to  work  with  than  soda  lime  and  gives 
excellent  results,  though  it  is  probable  that  more  of  it  should  be  used  in  proportion 
to  the  substance  to  be  analyzed  than  is  the  case  with  soda  lime. 

(4)  Asbestos  which  has  been  ignited  and  kept  in  a  glass-stoppered  bottle. 

(5)  Combustion  tubes  about  40  cm.  long  and  of  12  mm.  internal  diameter,  drawn 
out  to  a  point  and  closed  at  one  end. 

(6)  Large-bulbed  U -tubes  with  glass  stopcock,  or  Will's  tubes  with  four  bulbs. 

MANIPULATION. 

The  substance  to  be  analyzed  should  be  powdered  fine  enough  to  pass  through  a 
sieve  of  1  mm.  mesh;  0.7  to  1.4  grams,  according  to  the  amount  of  nitrogen  present 
is  taken  for  the  determination.  Into  the  closed  end  of  the  combustion  tube  put  a 
small  loose  plug  of  asbestos,  and  upon  it  about  4  cm.  of  fine  soda  lime.  In  a  porce- 
lain dish  or  mortar  mix  the  substance  to  be  analyzed,  thoroughly  but  quickly,  with 
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enough  fine  soda  lime  to  fill  about  16  cm.  of  the  tube,  or  about  40  times  as  much 
soda  lime  as  substance,  and  put  the  mixture  into  the  combustion  tube  as  quickly  as 
possible  by  means  of  a  wide  necked  funnel,  rinsing  out  the  dish  and  funnel  -with  a 
little  more  fine  soda  lime,  which  is  to  be  put  in  on  top  of  the  mixture.  Fill  the  rest 
of  the  tube  to  about  5  cm.  of  the  end  with  granulated  s  da  lime,  making  it  as  com- 
pact as  possible  by  tapping  the  tube  gently  while  held  in  a  nearly  upright  position 
during  the  filling.  The  layer  of  granulated  soda  lime  should  not  be  less  than  12  cm. 
long.  Lastly,  put  in  a  plug  of  asbestos  about  2  cm.  long,  pressed  rather  tightly, 
and  wipe  out  the  end  of  the  tube  to  free  it  from  adhering  soda  lime. 

Connect  the  tube  by  means  of  a  well-fitting  rubber  stopper  or  cork  with  the  U- 
tube  or  Will's  bulbs,  containing  10  cc.  of  standard  acid,  and  adjust  it  in  the  combus- 
tion furnace  so  that  the  end  projects  about  4  cm.  from  the  furnace,  supporting  the  U- 
tube  or  Will's  bulb  suitably.  Heat  the  portion  of  the  tubecontainingthe  granulated 
soda  lime  to  a  moderate  redness,  and  when  this  is  attained  extend  the  heat  gradually 
through  the  portion  containing  the  substance,  so  as  to  keep  up  a  moderate  and  regu- 
lar flow  of  gases  through  the  bulbs,  maintaining  the  heat  of  the  first  part  until  the 
whole  tube  is  heated  uniformly  to  the  same  degree.  Keep  up  the  heat  until  gases  have 
ceased  bubbling  through  the  acid  in  the  bulbs,  and  the  mixture  of  substance  and  soda 
lime  has  become  white,  or  nearly  so,  which  shows  that  the  combustion  is  finished. 
The  combustion  should  occupy  about  three-quarters  of  an  hour  or  not  more  than 
one  hour.  Remove  the  heat,  and  when  the  tube  has  cooled  below  redness  break  off 
the  closed  tip  and  aspirate  air  slowly  through  the  apparatus  for  two  or  three  min- 
utes to  bring  all  the  ammonia  into  the  acid.  Disconnect,  wash  the  acid  into  a 
beaker  or  flask,  and  titrate  with  the  standard  alkali. 

During  the  combustion  the  end  of  the  tube  projecting  from  the  furnace  must  be 
kept  heated  sufficiently  to  prevent  the  condensation  of  moisture,  yet  not  enough  to 
char  the  stopper.  The  heat  may  be  regulated  by  a  shield  of  tin  slipped  over  the 
projecting  end  of  the  combustion  tube. 

It  is  found  very  advantageous  to  attach  a  Bunsen  valve  to  the  exit  tube,  allowing 
the  evolved  gases  to  pass  out  freely,  but  preventing  a  violent  "sucking  back"  in 
case  of  a  sudden  condensation  of  steam  in  the  bulbs. 

METHODS  OF  DETERMINING  POTASH. 

METHOD  OF  LIXBO-GLADDIXG. 

(1)  In  superphosphates. — Boil  10  grams  with  300  cc.  of  water  thirty  minutes.  To  the 
hot  solution  add  ammonia  in  slight  excess,  and  then  a  sufficient  quantity  of  ammo- 
nium oxalate  to  precipitate  all  the  lime  present ;  cool  and  make  up  to  500  cc,  mix  thor- 
oughly, and  filter  through  a  dry  filter;  take  50  cc,  corresponding  to  1  gram,  evapo- 
rate nearly  to  dryness,  add  1  cc  of  dilute  sulphuric  acid  (1  to  1),  evaporate  to  dryness 
and  ignite  to  whiteness.  As  all  the  potash  is  in  form  of  sulphate,  no  loss  need  be 
apprehended  by  volatilization  of  potash,  and  a  full  red  heat  must  be  maintained 
until  the  residue  is  perfectly  white.  This  residue  is  dissolved  in  hot  water,  plus  a 
few  drops  of  hydrochloric  acid,  and  a  slight  excess  of  platinum  solution  is  now  added. 
This  soliition  is  then  evaporated  to  a  thick  paste  in  a  small  dish,  and  80  per  cent 
alcohol  added.  In  evaporating,  special  precaution  should  be  taken  to  prevent  absorp- 
tion of  ammonia.  The  precipitate  is  washed  thoroughly  with  alcohol  by  decanta- 
tion  and  on  the  filter,  as  usual.  The  washing  should  be  continued  even  after  the 
filtrate  is  colorless.  Ten  cubic  centimeters  of  the  ammonium  chlorid  solution,  pre- 
pared as  hereafter  directed,  are  now  run  through  the  filter,  or  the  washing  may  be 
performed  in  the  dish.  The  10  cc  will  contain  the  bulk  of  the  impurities,  and  are 
thrown  away.  Fresh  portions  of  lOcc.  of  the  ammonium  chlorid  are  now  run  through 
the  filter  several  times  (five  or  six).  The  filter  is  then  washed  thoroughly  with  pure 
alcohol,  dried,  and  weighed  as  usual.  Care  should  be  taken  that  the  precipitate  is 
perfectly  soluble  in  water.  The  platinum  solution  used  contains  1  gram  of  metallic 
platinum  in  every  10  cc     To  prepare  the  washing  solution  of  ammonium  chlorid, 
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place  in  a  bottle  500  cc.  of  water,  100  grams  of  ammonium  chlorid,  shake  till  dissolved. 
Now,  pulverize  5  or  10  grams  of  potassium  platinic  chlorid  put  in  the  "bottle,  and 
shake  at  intervals  for  six  or  eight  hours;  let  settle  over  night,  then  filter  off  the 
liquid  into  a  second  bottle.  The  first  bottle  is  then  ready  for  preparation  of  a  fresh 
supply  when  needed. 

(2)  Muriates  of  potash. — In  the  analysis  of  these  salts  an  aliquot  portion  contains 
ing  0.5  grams  is  evaporated  with  10  cc.  of  the  platinum  solution  and  a  few  drop- 
hydrochloric  acid  and  washed  as  before. 

(3)  Sulphate  of  potash,  Tcainit,  etc. — In  the  analysis  of  kainit,  dissolve  10  grams  of 
the  pulverized  salt  in  300  cc.  of  boiling  water,  add  ammonia  to  slight  excess,  then  a 
sufficient  quantity  of  ammonium  oxalate  to  throw  down  all  lime  present ;  cool  and 
make  up  to  500  cc,  mix  thoroughly,  and  filter  on  a  dry  filter ;  take  25  cc,  correspond- 
ing to  0.5  grams,  and  proceed  to  remove  the  ammonia,  as  in  the  analysis  of  super- 
phosphates ;  dissolve  the  residue  in  hot  water  plus  a  few  drops  of  hydrochloric  acid 
and  add  15  cc.  of  platinum  solution.  In  the  analysis  of  high-grade  sulphate  and  of 
double-manure  salt  (potassium  sulphate,  magnesium  sulphate,  containing  about  27 
per  cent  of  potassium  oxid),  make  up  the  solution  as  above,  but  omit  the  precipita- 
tion, evaporation,  etc. ;  take  an  aliquot  part  equal  to  0.5  gram  and  add  15  cc.  of 
platinum  solution.  In  all  cases  special  care  must  be  taken  in  the  washing  with 
alcohol  to  remove  all  the  double  platinum-sodium  chlorid  if  present.  The  washing 
should  be  continued  some  time  after  the  filtrate  is  colorless.  Twenty-five  cubic 
centimeters  of  the  ammonium  chlorid  solution  are  employed  instead  of  10  cc,  and 
the  25  cc.  poured  through  at  least  six  times  to  remove  all  sulphates  and  chlorids. 
Wash  finally  with  alcohol;  dry  and  weigh  as  usual. 

ALTERNATE   METHOD   FOR   POTASH. 

Take  10  grams  of  the  prepared  sample,  boil  for  30  minutes  with  300  cc.  of  water, 
and,  after  cooling  and  without  filtering,  make  up  to  1,000  cc  and  filter  through  a 
dry  filter.  If  the  sample  has  10  per  cent  of  potassium  oxid,  take  50  cc.  of  the  filtrate ; 
if  less  than  10  per  cent  of  potassium  oxid  (ordinary  potash  fertilizers),  take  100  cc. 
of  the  filtrate.  In  each  case  make  the  volume  up  to  150  cc,  heat  to  100°,  and  add, 
drop  by  drop  with  constant  stirring,  slight  excess  of  barium  chlorid,  without  filter- 
ing; in  the  same  manner  add  barium  hydrate  in  slight  excess.  Filter  while  hot  and 
wash  until  the  precipitate  is  free  of  chlorids.  Add  to  the  filtrate  1  cc  of  strong 
ammonium  hydrate,  and  then  a  saturated  solution  of  ammonium  carbonate  until  the 
excess  of  barium  is  precipitated.  Heat;  add  now,  in  fine  powder,  0.5  grams  pure 
oxalic  acid  or  0.75  grams  of  ammonium  oxalate.  Filter;  wash  free  of  chlorids, 
evaporate  the  filtrate  to  dryness  in  a  platinum  dish,  and  ignite  carefully  over  the 
free  flame  below  red  heat  until  all  volatile  matter  is  driven  off. 

The  residue  is  now  digested  with  hot  water,  filtered  through  a  small  filter,  and 
washed  with  successive  small  portions  of  water  until  the  filtrate  amounts  to  30  cc, 
or  more.  To  this  filtrate,  after  adding  2  drops  of  strong  hydrochloric  acid,  are 
added,  in  a  porcelain  dish,  5  to  10  cc.  of  a  solution  of  10  grams  of  platinic  chlorid 
in  100  cc.  of  water.  The  mixture  is  now  evaporated  on  a  water  bath  to  a  thick 
sirup,  as  above,  treated  with  80  per  cent  alcohol,  washed  by  decantation,  collected 
in  a  Gooch  crucible  or  other  form  of  filter,  washed  with  strong  alcohol,  afterwards 
with  5  cc.  of  ether,  dried  for  30  minutes  at  100°,  and  weighed. 

It  is  desirable,  if  there  be  an  appearance  of  foreign  matter  in  the  double  salt,  that 
it  should  be  washed,  according  to  the  previous  method,  with  10  cc.  of  the  half-con- 
centrated solution  of  ammonium  chlorid,  which  has  been  saturated  by  shaking 
with  potassium  platinic  chlorid. 

METHOD   OF    SOLUTION  FOR   ORGANIC   COMPOUNDS. 

In  case  the  potash  is  contained  in  organic  compounds  like  tobacco  stems,  cotton- 
seed hulls,  etc,  weigh  out  10  grams,  saturate  with  strong  sulphuric  acid,  and  ignite 
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in  a  muffle  to  destroy  organic  matter.  Add  a  little  strong  hydrochloric  acid  to 
moisten  the  mass  and  warm  slightly  so  as  to  loosen  it  in  the  dish.  Proceed  then  as 
in  the  Lindo-Gladding  or  alternate  method. 

FACTORS. 

The  use  of  the  factors  0.3056  for  converting  potassium  platinic  chlorid  to  potas- 
sium chlorid  and  0.19308  for  converting  to  potassium  oxid  is  continued. 

METHODS   OF    SUGAR   ANALYSIS.* 

DETERMINATION   OF   WATER. 

In  sugar  or  masse  cuite. — Dry  from  2  to  5  grams  in  a  fiat  dish  (nickel  or  platinum)  at 
the  temperature  of  boiling  water  for  ten  hours;  cool  in  a  desiccator  and  weigh; 
return  to  the  oven  and  dry  for  an  hour.  If  on  weighing  there  is  only  a  slight  change 
of  weight,  the  process  may  he  considered  finished ;  otherwise  the  drying  must  he 
continued  until  the  loss  of  water  in  one  hour  is  not  greater  than  0.20  per  cent. 

In  honey  or  molasses. — Proceed  as  above,  using  only  1  to  2  grams  of  substance. 

The  density  of  juices,  sirups,  etc.,  is  most  conveniently  determined  by  means  of 
Baumd's  or  Brix's  hydrometer  or  areometer,  preferably  with  the  latter,  as  the  grad- 
uations of  the  scale  give  close  approximations  to  the  percentages  of  total  solids. 
The  Brix  spindle  should  be  graduated  to  tenths.  It  is  therefore  desirable,  for  accu- 
racy, that  the  range  of  degrees  recorded  by  each  individual  spindle  be  as  limited  as 
possible,  this  end  being  best  secured  by  the  employment  of  sets,  consisting  of  not  less 
than  three  spindles.  The  solutions  should  be  as  nearly  as  possible  of  the  same  tem- 
perature as  the  air  at  the  time  of  reading,  and  if  the  variation  from  the  standard 
temperature  of  the  graduation  of  the  spindle  amounts  to  more  than  1°,  compensation 
therefor  must  be  made  by  reference  to  tables  of  corrections  for  temperature. 

Care  should  be  observed  in  taking  the  density  of  a  juice  to  allow  it  to  stand  in  the 
cylinder  until  all  air  bubbles  have  escaped,  before  reading  the  spindles.  "When  it  is 
desired  to  accurately  determine  the  specific  gravity  of  the  sample,  a  specific-gravity 
bottle  or  pyknometer  is  employed. 

The  per  cent  of  total  solids  can  be  approximately  ascertained  directly  from  the 
reading  of  the  Brix  hydrometer,  or,  knowing  the  reading  of  the  Baume  spindle  or 
the  specific  gravity  of  the  sample,  by  reference  to  the  table  on  page  214,  Bulletin  31. 

DETERMINATION    OF   ASH. 

(a)  Heat  5  or  10  grams  of  the  material  (sugar,  molasses,  honey)  in  a  platinum 
disht  of  50  to  100  cc.  capacity  at  100°  until  the  water  is  expelled,  and  then  slowly 
over  a  flame  until  intumescence  ceases.  The  dish  is  then  placed  in  a  muffle  and 
heated  at  low  redness  until  a  white  ash  is  obtained. 

For  soluble  ash  digest  the  ash  with  water,  filter  through  a  Gooch  crucible,  wash 
with  hot  water,  dry  the  residue  at  100°,  and  weigh.  The  difference  of  weights 
equals  soluble  ash. 

(b)  Use  50  milligrams  of  zinc  oxid  to  25  grams  of  molasses  or  50  grams  of  sugar. 

■*By  the  term  "  sugar  analysis  "  it  is  understood  that  the  analyses  of  all  the  common  saccharine  sub- 
stances, viz,  juices,  sugar,  molasses,  sirup,  starch  sugar,  and  honey  are  embraced.  In  the  following 
directions  an  attempt  will  be  made  to  indicate  the  general  principles  which  should  guide  the  practice 
cf  sugar  analysis,  together  with  sufficient  detail  to  enable  these  analyses  to  be  carried  out  with  accu- 
racy and  uniformity. 
The  principal  components  to  be  determined  in  the  substances  mentioned  above  are: 

1.  Water.  4.  Xitrogenous  bodies.  7.  Lactose. 

2.  Density  and  total  solids.  5.  Reducing  sugar.  8.  Starch  sugar. 

3.  Ash.  6.  Sucrose.  9.  Raffinose. 

1  If  the  substance  contains  tin  or  any  other  metal  capable  of  uniting  with  platinum,  a  dish  made  of 
some  other  material  must  be  used. 
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Incorporate  thoroughly  by  adding  dilute  alcohol   and  mixing;  dry  and  ignite  as 
above.     Deduct  the  weight  of  zinc  used  from  the  weight  of  ash. 

(c)  Carbonize  the  mass  at  a  low  heat,  dissolve  the  soluble  salts  with  hot  water, 
burn  the  residual  mass  as  above,  add  the  solution  of  soluble  salts,  and  evaporate  to 
dryness  at  100°  ;  ignite  gently,  cool  in  a  desiccator,  and  weigh. 

(d)  Saturate  the  sample  with  H;S04,  dry,  ignite  gently,  then  burn  in  a  mufde  at 
low  redness.     Deduct  one-tenth  of  the  weight  of  the  ash,  then  calculate  the  per  cent. 

(e)  Dissolve  10  grams  of  sugar  in  hot  water  and  hlter  to  remove  sand,  etc. ;  evap- 
orate the  filtrate  and  washings  to  dryness;  carefully  carbonize  and  extract  with  hot 
water  until  there  is  no  longer  any  reaction  for  chlorin.  Dry  and  ignite  the  residue; 
weigh  as  insoluble  ash.  Add  the  soluble  portion,  treat  with  HC1  in  slight  excess, 
and  evaporate  to  dryness.  Heat  until  all  free  HC1  is  driven  off;  take  up  with  water 
and  a  little  HC1  filter,  and  wash.  The  residue  is  silica.  Add  NH4OH  to  the  filtrate, 
boil  and  filter,  wash  the  residue,  which  is  iron  oxid  and  alumina.  To  the  filtrate 
add  (NH4)^Ci04;  evaporate  to  dryness;  ignite  and  moisten  with  (NH4)2C03  and  reig- 
nite ;  dissolve  in  water,  filter,  and  wash.  The  residue  on  the  filter  represents  calcium 
and  magnesium  carbonate.  Evaporate  the  filtrate  to  a  small  bulk,  add  (XH4);C03,  and 
evaporate  to  dryness ;  drive  off  the  excess  of  ammonia  cautiously  and  weigh.  This 
gives  the  alkalis  as  carbonates,  and  this  weight,  added  to  the  insoluble  ash,  formerly 
determined,  gives  the  total  carbonate  ash. 

(/)  Thoroughly  mix  5  grams  of  the  material  with  a  somewhat  larger  weight  of 
pure  quartz  sand  in  a  platinum  dish ;  ignite  in  a  muffle  at  a  moderate  red  heat. 

ALTERNATE   METHOD   EOR   ASH. 

To  avoid  the  correction  of  one-tenth,  as  proposed  by  Scheibler,  and  one-fifth  as 
proposed  by  Girard  and  Yiolette,  when  sugars  are  burned  with  H;S04,  Boyer  sug- 
gests incineration  with  benzoic  acid,  as  giving  the  real  quantity  of  mineral  matter 
without  correction. 

The  benzoic  acid  is  dissolved  in  alcohol  of  90  per  cent,  25  grams  of  the  acid  to  100 
cc.  of  alcohol;  5  grams  of  the  sugar  are  weighed  in  a  capsule  and  moistened  with  1 
cc.  of  water.  The  capsule  is  heated  slowly  in  order  to  caramelize  the  sugar  without 
carbonizing  it ;  2  cc.  of  the  benzoic-acid  solution  are  next  added,  and  the  capsule 
warmed  until  all  the  alcohol  is  evaporated;  the  temperature  is  then  raised  until  the 
sugar  is  converted  into  carbon.  The  decomposing  benzoic  acid  produces  abundant 
vapors,  which  render  the  mass  extremely  porous,  especially  if  a  circular  motion  is 
imparted  to  the  capsule.  The  slow  heating  is  continued  until  all  the  benzoic  acid 
is  volatilized. 

The  carbon  obtained  is  voluminous  and  of  a  brilliant  black  color.  The  incinera- 
tion is  accomplished  in  a  muffle  at  a  low  red  heat.  The  capsule  should  be  weighed 
quickly  when  taken  from  the  desiccator,  in  order  to  avoid  the  absorption  of  water 
by  the  alkaline  carbonates.  Ammonium  benzoate  may  be  employed  instead  of  ben- 
zoic acid,  and  the  analyst  should  previously  assure  himself  that  neither  the  acid  nor 
the  ammonia  salt  leaves  a  residue  on  incineration.  In  addition  to  giving  the  min- 
eral matters  directly,  this  method  permits  the  determination  of  their  composition 
also,  a  matter  of  no  small  importance. 

DETERMINATION   OF   NITROGEN. 

Any  of  the  methods  adopted  by  the  association  for  the  estimation  of  nitrogen  may 
bo  used. 

REDUCING  SUGARS. 
Reagents  (Soxhlefs  modification  of  Fehling's  solution). 

(1)  34.639  grams  of  CuS04,  5H:0,  dissolved  and  diluted  to  500  cc.  with  water. 

(2)  173  grams  of  Rochelle  salt,  50  grams  of  NaOH,  dissolved  and  diluted  to  500  cc. 
with  water.     Mix  equal  volumes  of  these  solutions  immediately  before  use.     This 
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mixture  is  the  "mixed  copper  reagent"  to  be  used  for  all  the  methods  given  below 
except  Ailihn's  method  for  dextrose,  for  which  a  special  reagent  must  be  used. 

(a)  Approximate  volumetric  method  for  rapid  work. — Place  10  cc.  of  the  mixed  copper 
reagent  in  a  large  test  tube  and  add  10  cc.  of  distilled  water.  Heat  to  boiling,  and 
gradually  add  small  portions  of  the  solution  of  the  material  to  be  tested,  boiling  to 
complete  the  reaction  after  each  addition,  until  the  copper  has  been  completely  pre- 
cipitated. Two  minutes'  boiling  is  required  for  complete  precipitation  when  the  full 
amount  of  sugar  solution  has  been  added  in  one  portion.  When  the  end  reaction  is 
nearly  reached  and  the  amount  of  sugar  solution  to  be  added  can  no  longer  be  judged 
by  the  color  of  the  solution,  a  small  portion  of  the  liquid  is  removed  by  means  of 
Knorr's  modification  of  Wiley's  filtering  tube  (any  other  rapid  means  of  filtration 
may  be  used  that  removes  but  a  small  portion  of  the  hot  liquid),  is  transferred  to  a 
small  porcelain  crucible  or  test  plate,  acidified  with  dilute  acetic  acid,  and  tested 
for  copper  with  a  dilute  solution  of  potassium  ferrocyanid.  The  sugar  solution 
should  be  of  such  a  strength  as  will  give  a  burette  reading  of  15  to  20  cc,  and  the 
number  of  successive  additions  should  be  as  small  as  possible. 

Since  the  factor  for  calculation  varies  with  the  minute  details  of  manipulation, 
every  operator  must  determine  a  factor  for  himself,  using  a  known  solution  of  a  pure 
sample  of  the  sugar  that  he  desires  to  determine  and  keeping  the  conditions  the  same 
as  those  used  for  the  determinations.  For  the  standardization  of  a  solution  for  the 
determination  of  invert  sugar  in  sugar-house  products,  dissolve  2.5  grams  of  pure 
sucrose  in  100  cc.  of  water,  add  10  cc.  of  hydrochloric  acid  (specific  gravity  1.188), 
and  invert  according  to  the  method  given  below  for  double  polarization.  Neutralize 
the  acid  with  sodium  carbonate  and  dilute  to  1  liter.  The  2.5  grams  of  sucrose 
become  2.6316  grams  of  invert  sugar.  The  weight  of  invert  sugar  equivalent  to  10 
cc.  of  the  copper  reagent  is  calculated  as  follows  : 

2.6316  X  by  number  of  cc.  of  the  standard  sugar  solution  used 

1000  —  =  X, 

the  weight  of  invert  sugar  required  to  completely  precipitate  the  copper  in  10  cc.  of 
the  reagent  under  the  conditions  used  for  the  test  titration.     For  the  calculation  of 
the  result  of  the  titration  of  an  unknown  solution : 
Let  X=tke  factor  obtained  as  above; 

V  =  the  number  of  cc.  of  unknown  sugar  solution  required  to  precipitate  the 

copper  from  10  cc.  of  copper  solution; 
W  =  the  weight  of  the  material  under  examination  in  1  cc.  of  the  solution. 

Then    y,X   =  pei  cent  of  invert  sugar  in  the  sample. 

The  calculation  can  be  much  simplified  by  so  standardizing  the  copper  reagent 
that  50  milligrams  of  invert  sugar  will  be  required  to  reduce  the  copper  from  10  cc. 
of  the  copper  reagent.  The  various  tables  given  in  works  on  sugar  analysis  then 
become  applicable.  These  tables  are  arranged  for  a  "glucose  normal  solution"  con- 
taining 5  grams  of  the  material  to  be  examined  in  100  cc.  When  the  weight  per  100 
cc.  is  more  or  less  than  5  grams  the  number  found  in  the  table  is  increased  or  dimin- 
ished accordingly. 

{b)  Soxhlet's  exact  volumetric  method. — A  preliminary  titration  is  made  to  determine 
the  approximate  percentage  of  reducing  sugar  in  the  material  under  examination. 
A  solution  is  then  prepared  which  contains  approximately  1  per  cent  of  reducing 
sugar.  Place  in  a  beaker  100  cc  of  the  mixed  copper  reagent  and  approximately  the 
amount  of  the  sugar  solution  for  its  complete  reduction.  Boil  for  two  minutes. 
Filter  through  a  plaited  filter  and  test  a  portion  of  the  filtrate  for  copper  by  use  of 
acetic  acid  and  potassium  ferrocyanid.  Repeat  the  test,  varying  the  volume  of  sugar 
solution,  until  two  successive  amounts  of  sugar  solution  are  found  which  differ  by 
0.1  cc,  one  giving  complete  reduction  and  the  other  leaving  a  small  amount  of  copper 
in  solution.  The  mean  of  these  two  readings  is  taken  as  the  volume  of  the  solution 
required  for  the  complete  precipitation  of  100  cc.  of  the  copper  reagent. 

5556— ^o.  43 23 
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Under  these  conditions  100  cc.  of  the  mixed  copper  reagent  require  0.475  gram  of 

anhydrous  dextrose,  or  0.494  gram  of  invert  sugar,  for  complete  reduction.     The 

percentage  is  calculated  by  the  following  formula  : 

"W  =  the  weight  of  the  sample  in  1  cc.  of  the  sugar  solution: 

V  =  the  volume  of  the  sugar  solution  required  for  the  complete  reduction  of  100 

cc.  of  the  copper  reagent. 

100  X  0.475 

=  per  cent  oi  dextrose, 


Then 


VW 

100  X  0.494 
VW 


per  cent  of  invert  sugar. 


(c)  Gravimetric  method  for  materials  containing  1  per  cent  or  less  of  invert  sugar. — 
The  solution  of  the  material  to  be  examined  is  so  prepared  as  to  contain  20  grams 
in  100  cc,  and  it  must  be  freed  from  suspended  impurities  by  filtration  through  paper 
or  by  use  of  lead  acetate,  removing  the  excess  of  lead  by  means  of  sodium  carbonate. 
In  a  beaker  of  250  cc.  capacity  place  50  cc.  of  the  mixed  copper  reagent  and  50  cc.  of 
the  sugar  solution.  Heat  this  mixture  at  such  a  rate  that  approximately  four  min- 
utes are  required  to  bring  it  to  the  boiling  point,  and  boil  for  exactly  two  minutes. 
Add  100  cc.  of  cold,  recently  boiled,  distilled  water.  Filter  immediately  through  a 
weighed  filtering  tube  of  hard  glass  under  pressure.  The  asbestos  film  in  the  filter- 
ing tube  is  supported  by  a  perforated  disk  or  cone  of  platinum  and  should  be  washed 
free  from  loose  fibers  before  weighing  and  moistened  previous  to  the  filtration. 
The  tube  is  provided  with  a  detachable  funnel  during  the  filtration,  so  that  none  of 
the  precipitate  accumulates  near  the  top,  where  it  could  be  removed  by  the  cork 
used  during  the  reduction  of  the  cuprous  oxid.  The  precipitate  is  all  transferred 
to  the  filter  and  thoroughly  washed  with  hot  water,  following  the  water  by  alcohol 
and  ether  successively.  After  beiug  dried  the  tube  is  connected  with  an  apparatus 
for  supplying  a  continuous  current  of  dry  hydrogen,  gentlV  heated  until  the  cuprous 
oxid  is  completely  reduced  to  the  metallic  state,  cooled  in  the  current  of  hydrogen, 
and  weighed.  The  increase  in  weight  is  the  weight  of  copper  reduced  by  10  grams 
of  the  sample.  The  corresponding  percentage  of  invert  sugar  is  found  by  use  of 
the  following  table : 

Her  zf eld's  table  for  the  determination  of  invert  sugar  in  materials  containing  1  per  cent  or 

less  of  invert  sugar.1 


Copper 

reduced  by 

10  grams  of 

material. 

Invert 
sugar. 

Copper 

reduced  by 

10  grams  of 

material. 

Invert 
sugar. 

Copper 

reduced  by 

10  grams  of" 

material. 

Invert 
sugar. 

Milligrams. 

Per  cent. 

Milligrams. 

Per  cent. 

Milligrams. 

Per  cent. 

50 

0.05 

120 

0.40 

190 

0.79 

55 

.07 

125 

.43 

195 

.82 

60     ' 

.09 

130 

.45 

200 

.S5 

65 

.11 

135 

.48 

205 

.88 

70 

.14 

140 

.51 

210 

.90 

75 

.16 

145 

.53 

215 

.93 

80 

.19 

150 

.56 

220 

.96 

85 

.21 

155 

.59 

225 

.99 

90 

.24 

160 

.62 

230 

1.02 

95 

.27 

165 

.65 

235 

1.05 

100 

.30 

170 

.68 

240 

1.07 

105 

.32 

175 

.71 

245 

1.10 

110 

.35 

180 

.74 

115 

.38 

185 

.76 

Zeitschrift  des  Tereins  fur  die  Riibenzucker-Industrie  des  Deutachen  Reichs.  1885.  35,  967. 
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The  weight  of  copper  may  be  obtained  as  follows :  The  filtration  after  reduction 
is  made  in  a  Gooch  crucible,  and  the  beaker  and  precipitate  thoroughly  Trashed  with 
hot  water  without  any  effort  to  transfer  the  precipitate  to  the  filter.  Wash  the 
asbestos  film  and  the  adhering  cuprous  oxid  into  the  beaker  by  means  of  a  wash 
bottle  containing  hot  dilute  nitric  acid.  After  the  copper  is  all  in  solution  refilter 
through  a  Gooch  crucible  with  a  thin  film  of  asbestos  and  wash  thoroughly  with 
hot  water.  Add  10  cc.  of  dilute  sulphuric  acid  (containing  200  cc.  of  sulphuric  acid — 
sp.  gr.  1.84 — per  liter)  and  evaporate  the  filtrate  on  the  steam  bath  until  the  copper 
salt  has  largely  crystallized  out.  Heat  carefully  on  a  hot  plate  or  over  a  piece  of 
asbestos  board  until  the  evolution  of  the  white  fumes  shows  that  the  excess  of 
nitric  acid  is  removed.  Add  8  to  10  drops  of  nitric  acid  (sp.  gr.  1.42)  and  rinse  into 
a  platinum  dish  of  100  to  125  cc.  capacity.  Precipitate  the  copper  by  electrolysis. 
Wash  with  water  thoroughly  before  breaking  the  current,  remove  the  dish  from  the 
circuit,  wash  with  alcohol  and  ether  successively,  dry  at  a  temperature  that  can  be 
borne  by  the  hand,  and  weigh.  The  evaporation  of  the  liquid  for  the  removal  of 
the  excess  of  nitric  acid  may  be  avoided  by  the  following  process :  Transfer  the 
asbestos  film  from  the  crucible  to  the  beaker  by  means  of  a  glass  rod  and  rinse  the 
crucible  with  about  30  cc.  of  a  boiling  mixture  of  dilute  nitric  and  sulphuric  acids, 
containing  65  cc.  of  sulphuric  acid  (sp.  gr.  1.84)  and  50  cc.  of  nitric  acid  (sp.  gr.  1.42) 
per  liter ;  or  the  asbestos  film  with  the  adhering  cuprous  oxid  may  be  treated  by 
the  method  of  Formanek  given  below,  by  transferring  to  the  beaker  containing  the 
rest  of  the  suboxid  and  washing  the  crucible  with  2  to  4  cc.  of  nitric  acid  (strong) 
to  remove  all  adhering  precipitate,  receiving  the  solutions  in  the  beaker.  The  cru- 
cible is  then  washed  with  5  to  10  cc.  water,  which  is  also  received  in  the  beaker. 
After  all  the  cuprous  oxid  in  the  beaker  is  dissolved  the  crucible  is  washed  with 
an  additional  quantity  of  water.  Eefilter  through  a  Gooch  crucible  and  wash  thor- 
oughly with  hot  water,  limiting  the  volume  of  the  filtrate  to  75  to  80  cc.  Transfer 
to  a  platinum  dish  and  electrolyze  as  described  above.  Wash  before  interrupting 
the  current,  using  water  acidulated  with  sulphuric  acid  at  first. 

(d)  Gravimetric  method  for  materials  containing  more  than  1  per  cent  of invert  sugar . — 
Prepare  a  solution  of  the  material  to  be  examined  in  such  a  manner  that  it  con- 
tains 20  grams  in  100  cc.  after  clarification  and  the  removal  of  the  excess  of  lead. 
Prepare  a  series  of  solutions  in  large  test  tubes  by  adding  1,  2,  3,  4,  5,  etc.,  cc.  of  this 
solution  to  each  successively.  Add  5  cc.  of  the  mixed  copper  reagent  to  each,  heat 
to  boiling,  boil  two  minutes,  and  filter.  Note  the  volume  of  sugar  solution  which 
gives  the  filtrate  lightest  in  tint,  but  still  distinctly  blue.  Place  twenty  times  this 
volume  of  the  sugar  solution  in  a  100  cc.  flask,  dilute  to  the  mark,  and  mix  well. 
Use  50  cc.  of  the  solution  for  the  determination,  which  is  conducted  as  described 
under  (c)  until  the  weight  of  copper  is  obtained.  For  the  calculation  of  the  result 
use  the  following  formulas  and  table  of  factors  of  Meissl  and  Hiller : 
Let  Cu  =  the  weight  of  copper  obtained; 

P  =  the  polarization  of  the  sample; 

W  =  the  weight  of  the  sample  in  the  50  cc.  of  the  solution  used  for  determi- 
nation ; 

F  =  the  factor  obtained  from  the  table  for  conversion  of  copper  to  invert 

sugar ; 

Cu 

_  —  approximate  absolute  weight  of  invert  sugar=Z; 

ZX-=r  =  approximate  per  cent  of  invert  sugar  =  y ; 

100P      p       ,,  .        . 

p.      =  Is  relative  number  for  sucrose ; 

100 — E  =  I,  relative  number  for  invert  sugar ; 

Cu  F 

— - _  =  per  cent  of  invert  sugar. 
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Z  facilitates  reading  the  vertical  columns ;  and  the  ratio  of  R  to  I,  the  horizontal 
columns  of  the  table,  for  the  purpose  of  finding  the  factor  (F)  for  calculation  of 
copper  to  invert  sugar. 

Example:  The  polarization  of  a  sugar  is  86. 4;   and  3.256  grams  of  it   (W)  are 
equivalent  to  0.290  gram  of  copper.     Then : 
Cu_.290 
2  2 

100  P 


0.145: 


0.145  X 
8640 


4.45: 


3.256 
=  95  1  =  R 
1  =  4.9 


P  -f  y      86.4  +  4.45 
100  — R= 100— 95.1: 

R:  1  =  95.1:  4.9 
By  consulting  the  table  it  will  be  seen  that  the  vertical  column  headed  150  is 
nearest  to  Z,  145,  and  the  horizontal  column  headed  95:5  is  nearest  to  the  ratio  of 
R  to  I,  95.1 : 4.9.     Where  these  columns  meet  we  find  the  factor  51.2,  which  enters 
into  the  final  calculation : 

Cu  F       0.290  X  51.2 


W 


3.256 


4.56  per  cent  of  invert  sugar. 


Meissl  and  Hiller's  factors  for  the  determination  of  more  than  1  per  cent  of  invert  sugar.1 


Ratio  of 

Approximate  absolute  weight  of  invert  sugar  =  Z. 

sucrose 

to  invert 

su.2;ar  = 

E:I. 

200  milli- 
grams. 

175  milli- 
grams. 

150  milli- 
grams. 

125  milli- 
grams. 

100  milli- 
grams. 

75  milli- 
grams. 

50  milli- 
grams. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

0:  100 

56.4 

55.4 

54.5 

53.8 

53.2 

53 

53 

10:  90 

56.3 

55.3 

54.4 

53.8 

53.2 

52.9 

52.9 

20  :  80 

56.2 

55.2 

54.3 

53.7 

53.2 

52.7 

52.7 

30:70 

56.1 

55.1 

54.2 

53.7 

53.2 

52.6 

52.6 

40:60 

55.9 

55 

54.1 

53.6 

53.1 

52.5 

52.4 

50  :  50 

55.7 

54.9 

54 

53.5 

53.1 

52.3 

52.2 

60  :40 

55.6 

54.7 

53.8 

53.2 

52.8 

52.1 

51.9 

70:30 

55.5 

54.5 

53.5 

52.9 

52.5 

51.9 

51.6 

80  :20 

55.  4 

54.3 

53.3 

52.7 

52.2 

51.7 

51.3 

90:10 

54.6 

53.6 

53.1 

52.6 

52.1 

51.6 

51.2 

91:  9 

54.1 

53.6 

52.6 

52.1 

51.6 

51.2 

50.7 

92  :  8 

53.6 

53.1 

52.1 

51.6 

51.2 

50.7 

50.3 

93:7 

53.6 

53.1 

52.1 

51.2 

50.7 

50.3 

49.8 

94:  6 

53.1 

52.6 

51.6 

50.7 

50.3 

49.8 

48.9 

95:  5 

52.6 

52.1 

51.2 

50.3 

49.4 

48.9 

48.5 

96:  4 

52.1 

51.2 

50.7 

49.8 

48.9 

47.7 

46.9 

97:  3 

50.7 

50.3 

49.8 

48.9 

47.7 

46.2 

45.1 

98:2 

49.9 

48.9 

48.5 

47.3 

45.8 

43.3 

40 

99:  1 

47.7 

47.3 

46.5 

45.1 

43.3 

41.2 

38.1 

1  Zeitschrift  des  Vereins  fur  die  Rubenzucker-Industrie  des  Deutschen  Reiclis,  1889,  39,  735. 

(e)  AUihn's  gravimetric  method  for  the  determination  of  dextrose. 
Reagents : 
I.  34.639  grams  of  CuSC,  5H20,  dissolved  in  water  and  diluted  to  500  cc. 

II.  173  grams  of  Rochelle  salts  )  dissolved  iu  water  and  diluted  to  500  cc. 
125  grams  of  KOH,  S 

Place  30  cc.  of  the  copper  solution  (I),  30  cc,  of  the  alkaline  tartrate  solution  (II), 
and  60  cc.  of  water  in  a  beaker  and  heat  to  boiling .    Add  25  cc,  of  the  solution  of  the 
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materiaito  oe  examined,  which  must  be  so  prepared  as  not  to  contain  more  than  1 
per  cent  of  dextrose,  and  boil  for  two  minutes.  Filter  immediately  without  diluting 
and  obtain  the  weight  of  copper  by  one  of  the  methods  given  under  (c).  The  corre- 
sponding weight  of  dextrose  is  found  by  the  following  table : 

Allihn's  table  for  the  determination  of  dextrose,  l 


Milli- 

Milli- 

: Milli- 

Milli- 

Milli- 

Milli- 

Milli- 

Milli- 

Milli- 

Milli- 

grams 
of  cop- 
per. 

grams 

of  dex- 
trose. 

grams 

of  cop- 
per. 

grams 

of  dex- 
trose. 

grams 
of  cop- 
per. 

grams 
of  dex- 
trose. 

grams 
of  cop- 
per. 

gram  s 
of  dex- 
trose. 

grams 
1  of  cop- 
1    Per- 

grams 
of  dex- 
trose. 

10 

6.1 

58 

29.8 

106 

54.0 

154 

78.6 

202 

103.7 

11 

6.6 

59 

30.3 

107 

54.5 

155 

79.1 

203 

104.2 

12 

7.1 

60 

30.8 

108 

55.0 

156 

79.6 

204 

104.7 

13 

7.6 

61 

31.3 

109 

55.5 

157 

80.1 

205 

105.3 

14 

8.1 

62 

31.8 

110 

56.0 

158 

80.7 

206 

105.8 

15 

8.6 

63 

32.3 

111 

56.5 

159 

81.2 

207 

106.3 

16 

9.0 

64 

32.8 

112 

57.0 

160 

81.7 

208 

106.8 

17 

9.5 

65 

33.3 

113 

57.5 

161 

82.2 

209 

107.4 

18 

10.0 

66 

33.8 

114 

58.0 

162 

82.7 

210 

107.9 

19 

10.5 

67 

34.3 

115 

58.6 

163 

83.3 

211 

108.4 

20 

11.0 

68 

34.8 

116 

59.1 

164 

83.8 

212 

109.0 

21 

11.5 

69 

35.3 

117 

59.6 

165 

84.3 

213 

109.5 

22 

12.0 

70 

35.8 

118 

60.1 

166 

84.8 

214 

110.0 

23 

12.5 

71 

36.3 

119 

60.6 

167 

85.3 

215 

110.6 

24 

13.0 

72 

36.8 

120 

61.1 

168 

85.9 

216 

111.1 

25 

13.5 

73 

37.3 

121 

61.6 

169 

86.4 

217 

111.6 

26 

14.0 

74 

37.8 

122 

62.1 

170 

86.9 

218 

112.1 

27 

14.5 

75 

38.3 

123 

62.6 

171 

87.4 

219 

112.7 

28 

15.0 

76 

38.8 

124 

63.1 

172 

87.9 

220 

113.2 

29 

15.5 

77 

39.3  , 

125 

63.7 

173 

88.5 

221 

113.7 

30 

16.0 

78 

39.8 

126 

04.2 

174 

89.0 

222 

114.3 

31 

16.5 

79 

40.3 

127 

64.7 

175 

89.5 

223 

114.8 

32 

17.0 

80 

40.8 

128 

65.2 

176 

90.0 

224 

115.3 

33 

17.5 

81 

41.3 

129 

65.  7 

177 

90.5 

225 

115.9 

34 

18.0 

82 

41.8 

130 

66.2 

178 

91.1 

226 

116.4 

35 

18.5 

83 

42.3 

131 

66.7 

179 

91.6 

227 

116.9 

36 

18.9 

84 

42.8 

132 

67.2 

180 

92.1 

228 

117.4 

37 

19.4 

85 

43.4 

133 

67.7 

181 

92.6 

229 

118.0 

38 

19.9 

86 

43.9 

134 

68.2 

182 

93.1 

230 

118.5 

39 

20.4 

87 

44.4 

135 

68.8 

183 

93.7 

231 

119.0 

40 

20.9 

88 

44.9 

136 

69.3 

184 

94.2 

232 

119.6 

41 

21.4 

89 

45.4 

137 

69.8 

185 

94.7 

233 

120.1 

42 

21.9 

90 

45.9 

138 

70.3 

186 

95.2 

234 

120.7 

43 

22.4 

91 

46.4 

139 

70.8 

187 

95.7 

235 

121.  2 

44 

22.9 

92 

46.9 

140 

71.3 

188 

96.3 

236 

121.7 

45 

23.4 

93 

47.4 

141 

71.8 

189 

96.8 

237 

122.3 

46 

23.9 

94 

47.9 

142 

72.3 

190 

97.3 

238 

122.8 

47 

24.4 

95 

48.4 

143 

72.9 

191 

97.8 

239 

123.4 

48 

24.9 

96 

48.9 

144 

73.4 

192 

98.4 

240 

123.  9 

49 

25.4 

97 

49.4 

145 

73.9 

193 

98.9 

241 

124.4 

50 

25.9 

98 

49.9 

146 

74.4 

194 

99.4 

242 

125.0 

51 

26.4 

99 

50.4 

147 

74.9 

195 

100.0 

243 

125.5 

52 

26.9 

100 

50.9 

148 

75.5 

196 

100.5 

244 

126.  0 

53 

27.4 

101 

51.4 

149 

76.0 

197 

101.0 

245 

126.6 

54 

27.9 

102 

51.9 

150 

76.5 

198 

101.5 

246 

127.1 

55 

28.4 

103 

52.4 

151 

77.0 

199 

102.0 

247 

127.6 

56 

28.8 

104 

52.9 

152 

77.5 

200 

102.6 

248 

128. 1 

57 

29.3 

105 

53.  5 
1  J.  pra" 

153 
it.  Chem 

78.1 
.,  1880,  2 

201 
2,46. 

103.1 

249  ■ 

128.  7 
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Allihn's  table  for  the  determination  of  dextrose. l — Continued. 


Milli- 

Milli- 

Milli- 

Milli- 

Milli- 

Milli- 

Milli- 

Milli- 

Milli- 

Milli- 

grams 
of  cop- 
per. 

grams 
of  dex- 
trose. 

grams 
of  cop- 
per. 

grams 
of  dex- 
trose. 

grams 
of  cop- 
per. 

grams 
of  dex- 
trose. 

grams 
of  cop- 
per. 

grams 
of  dex- 
trose. 

grams 
of  cop- 
per. 

grams 
of  dex- 
trose. 

250 

129.2 

293 

152.7 

336 

176.5 

379 

200.8 

422 

225.7 

251 

129.7 

294 

153.2 

337 

177.0 

380 

201.4 

423 

226.3 

252 

130.3 

295 

153.8 

338 

177.6 

381 

202.0 

424 

226.9 

253 

130.8 

296 

154.3 

339 

178.1 

382 

202.5 

425 

227.5 

254 

131.4 

297 

154.9 

340 

178.7 

383 

203.1 

426 

228.0 

255 

131.9 

298 

155.4 

341 

179.  3 

384 

203.7 

427 

228.  6 

256 

132.4 

299 

156.0 

342 

179.  8 

385 

204.3 

428 

229.2 

257 

133.0 

300 

156.5 

343 

180.4 

386 

204.8 

429 

229.  8 

258 

133.5 

301 

157.1 

344 

180.9 

387 

205.4 

430 

230.4 

259 

134.1 

302 

157.6 

345 

181.  5 

388 

206.0 

431 

231.0 

260 

134.6 

303 

158.2 

346 

182. 1 

389 

206.5 

432 

231.6 

261 

135.1 

304 

158.7 

347 

182.6 

390 

207.1 

433 

232.2 

262 

135.7 

305 

159.3 

348 

183.2 

391 

207.  7 

434 

232.8 

263 

136.2 

306 

159.8 

349 

183.7 

392 

208.3 

435 

233.  4 

264 

136.8 

307 

160.4 

350 

184.3 

393 

208.8 

436 

233.9 

265 

137.  3 

308 

160.9 

351 

184.9 

394 

209.4 

437 

234.5 

266 

137.  8 

309 

161.5 

352 

185.4 

395 

210.0 

438 

235.1 

267 

138.4 

310 

162.0 

353 

186.0 

396 

210.6 

439 

235.7 

268 

138.9 

311 

162.6 

354 

186.6 

397 

211.2 

440 

236.3 

269 

139.5 

312 

163.1 

355 

187.2 

398 

211.7 

441 

236.9 

270 

140.  0 

313 

163.7 

356 

167.7 

393 

212.3 

442 

237.5 

271 

140.6 

314 

164.2 

357 

188.3 

400 

212.9 

443 

238.1 

272 

141.1 

315 

164.8 

358 

188.9 

401 

213.5 

444 

238.7 

273 

141.7 

316 

165.3 

359 

189.4 

402 

214.1 

445 

239.3 

274 

142.2 

317 

165.9 

360 

190.0 

403 

214.6 

446 

239.8 

275 

142.8 

318 

166.4 

361 

190.6 

404 

215.2 

447 

240.4 

276 

143.3 

319 

167.0 

362 

191.1 

405 

215.8 

448 

241.0 

277 

143.9 

320 

167.  5 

363 

191.7 

406 

216.4 

449 

241.6 

278 

144.4 

321 

168.1 

364 

192.3 

407 

217.0 

450 

242.2 

279 

145.0 

322 

168.6 

365 

192.9 

408 

217.  5 

451 

242.8 

280 

145.5 

323 

169.2 

366 

193.4 

409 

218.1 

452 

243.4 

281 

146.1 

324 

169.7 

367 

194.0 

410 

218.  7 

453 

244.0 

282 

146.6 

325 

170.3 

368 

194.6 

411 

219.3 

454 

244.6 

283 

147.2 

326 

170.  9 

369 

195.1 

412 

219.9 

455 

245.2 

284 

147.  7 

327 

171.4 

370 

195.7 

413 

220.4 

456 

245.7 

285 

148.3 

328 

172.0 

371 

196.3. 

414 

221.0 

457 

246.3 

286 

148.  8 

329 

172.5 

372 

196.8 

415 

221.6 

458 

246.9 

287 

149.4 

330 

173.1 

373 

197.4 

416 

222,  2 

459 

247.5 

288 

149.9 

331 

173.7 

374 

198.0 

417 

222.8 

460 

248.1 

289 

150.5 

332 

174.2 

375 

198.6 

418 

223.3 

461 

248.7 

290 

151.0 

333 

174.  8 

376 

199.1 

419 

223.9 

462 

249.3 

291 

151.6 

334 

175.3 

377 

199.7 

420 

224.5 

463 

249.9 

292 

152.1 

335 

175.  9 

378 

200.3 

421 

225.1 

1  J.  prakt.  Chem.,  1880,  23,  46. 

(/)  Modified  method  of  Formanek  for  electrolytic  estimation  of  reduced  copper. — To  the 
solution  obtained  by  the  treatment  of  the  precipitated  suboxid  with  nitric  acid  and 
hot  water  add  a  sufficient  quantity  of  water  to  reduce  the  nitric  acid  content  of  the 
solution  below  5  per  cent,  and  electrolyze. 

Instead  of  dissolving  the  suboxid  with  nitric  acid  on  the  filter,  the  asbestos  filter 
and  contents  are  transferred  from  the  funnel  to  the  beaker  used  in  the  precipitation. 
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and  the  funnel  is  cashed  out  with  a  4  per  cent  nitric-acid  solution.     This  acid  solu- 
tion is  added  to  the  contents  of  the  beaker  until  a  hulk  of  about  200  cc.  is  attained. 
Two  platinum  cylinders  are  then  immersed  in  the  liquid  and  connections  are  made 
with  a  battery,  the  larger  cylinder  being  the  cathode. 

ESTIMATION   OF    SUCROSE. 

(a)  In  sugars,  masse  cuites,  etc. — Take  the  normal  weight  in  tared  dish  for  the  instru- 
ment employed ;  wash  into  a  100  cc.  flask ;  add  water  until  volume  is  80  to  85  cc. 
When  the  crystals  are  all  dissolved  add  sufficient  lead  acetate  to  throw  down  all 
precipitable  matter.  With  molasses  and  masse  cuites  add  sufficient  acetic  acid  to 
convert  the  sub  into  the  neutral  acetate.  Make  up  to  mark,  using  a  little  ether 
spray  to  dissolve  bubbles;  filter,  throwing  away  the  first  10  to  15  cc. ;  place  in  obser- 
vation tube  and  polarize.  If  too  dark  to  read,  filter  through  finely-powdered  dry  bone 
black,  rejecting  the  first  30  to  40  cc. 

For  adjusting  the  polariscope,  graduating  flasks,  etc.,  the  method  of  the  U.  S. 
Bureau  of  Internal  Revenue,  adopted  last  year,  was  continued.  (See  Bull.  31,  pp. 
228-232.) 

(b)  In  juices,  etc. — Transfer,  by  means  of  a  pipette,  to  the  tared  sugar  dish  the 
normal,  or  multiple  normal  weight  of  the  juice  or  sirup  to  be  analyzed. 

In  the  case  of  juices  and  thin  sirups,  the  contents  of  the  dish  are  at  once  washed 
into  the  100  cc.  flask. 

The  solution  in  the  flask  is  made  up  to  80  or  90  cc,  and  the  least  amount  of  basic 
lead-acetate  solution  sufficient  to  decolorize  the  contents  is  added.  The  solution 
is  then  made  up  to  the  100  cc.  mark  and  thoroughly  shaken  before  filtering.  In  case 
much  foaming  and  bubbling  takes  place,  rendering  gauging  difficult,  the  addition  of 
a  few  drops  of  ether  is  found  advantageous.  The  solution  is  then  poured  upon  a  dry 
filter  and  the  filtrate  is  collected  in  a  dry  beaker,  the  first  portion  to  pass  through 
being  rejected.  If  it  is  found  impossible  to  obtain  a  perfectly  clear  filtrate  it  may 
be  necessary  to  decolorize  with  dry  powdered  bone  black,  either  mixed  with  the 
liquid  itself  or  placed  upon  the  filter. 

In  case  of  dark-colored  products,  the  addition  of  alumina  cream  immediately  after 
the  lead  subacetate  is  quite  advantageous,  the  quantity  of  the  former  employed 
being  in  excess  of  that  of  the  latter.  For  many  sugars  the  use  of  alumina  cream 
alone  will  produce  a  satisfactory  clarification.  Where  double  polarization  is 
employed,  acetic  acid  should  be  added  to  the  filtrate  used  for  the  direct  reading  in 
sufficient  proportion  to  break  up  the  compound  of  lead  and  levulose  which  has  been 
formed. 

Preparation  of  lead  subacetate  solution. — Boil  an  aqueous  solution  of  lead  acetate 
with  an  excess  of  lead  oxid  (PbO)  for  half  an  hour,  and  make  filtered  solution  of  a 
concentration  of  not  less  than  1.25  sp.  gr.  Solid  subacetate  of  lead  may  be  substi- 
tuted for  the  normal  salt  and  oxid  in  the  preparation  of  the  solution. 

Alumina  cream. — Prepare  a  cold  saturated  solution  of  alum  in  water  and  divide 
into  two  unequal  portions.  Add  a  slight  excess  of  ammonium  hydrate  to  the  larger 
portion,  and  then  add  by  degrees  the  remaining  alum  solution  until  a  faintly  acid 
reaction  is  secured. 

Optical  method  by  inversion. — For  raw  sugar,  molasses,  etc. 

(a)  Method  of  Clerget. — Make  up  the  solution  as  above,  and  place  50  cc.  of  the  fil- 
trate in  a  flask  marked  at  50  and  55  cc.  Fill  to  the  upper  mark  with  pure  fuming 
HC1  and  mix  well;  place  in  water  and  heat  until  the  thermometer,  with  the  bulb 
as  near  the  center  of  the  sugar  solution  in  the  flask  as  possible,  marks  68°,  consuming 
about  ten  minutes  in  the  heating ;  remove,  cool  quickly  to  room  temperature,  and 
polarize,  noting  the  temperature.  If  the  sample  contained  originally  any  invert 
sugar  the  second  polarization  should  be  made  at  approximately  the  same  tempera- 
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ture  as  the  first.     The  percentage  of  sucrose  is  then  calculated  by  the  following 
formula : 

S  =  percentage  of  sucrose 
a  =  first  polarization. 

b  =  second  r)olarization  (usually  to  the  left). 
a  -±-  &  =  sum  of  the  polarizations. 
t  =  temperature  of  observation. 


Then 


a±b 


144-J 
2 


a  and  b  are  to  be  added  when  of  different  signs  and  the  difference  taken  when  of  the 
same  sign. 

(b)  The  official  German  method  may  be  used  as  follows:  26.048  grams  are  dissolved 
in  a  sugar  flask  and  the  solution  made  up  to  100  cc. ;  50  cc.  of  this  solution  are  trans- 
ferred by  means  of  a  pipette  to  a  50  or  55  cc.  flask,  cleared,  and  polarized,  the  read- 
ing being  corrected  for  the  extra  5  cc.  The  liquid  adhering  to  the  pipette  is  washed 
into  the  100  cc.  flask  containing  the  remaining  50  cc.  (13.024  grams),  5  cc.  of  concen- 
trated hydrochloric  acid  (38  per  cent,  specific  gravity  1.18  at  15°)  added  and  the 
flask  heated  for  fifteen  minutes  at  67°  to  70°  in  a  water  bath.  The  temperature 
should  not  exceed  this  limit.  The  flask  is  then  cooled  rapidly  and  the  solution  made 
up  to  100  cc.  If  the  liquid  is  colored,  it  is  shaken  with  i-  to  1  gram  of  bone  black 
and  filtered  through  a  double  filter.  It  is  then  polarized  in  a  200-mm.  tube  which  is 
provided  with  a  thermometer.  As  the  rotatory  power  of  invert  sugar  is  much  influ- 
enced by  the  temperature,  this  factor  must  be  regarded.  The  reading  is  best  taken 
between  18°  and  22°  and  the  temperature  accurately  determined.  The  reading  must 
also  be  doubled  on  account  of  the  dilution  of  the  liquid. 

To  calculate  per  cent  of  sucrose  (E)  the  two  readings  are  added  together,  the  sum 
(S)  multiplied  by  100  and  divided  by  142.4  —  %t  where  t  is  the  temperature  at  which 
the  invert  reading  was  taken.  If  the  temperature  is  exactly  20°,  the  result  can  be 
made  more  accurate  by  substituting  142.66  for  142.4,  thus : 

t,__     100S      _100S_n  7_o8  s 
R-142.66-^-:L32^6-  °"  '°38  S' 


If  very  much  invert  sugar  is  present,  both  the  direct  and  indirect  readings  must 
be  taken  at  the  same  temperature.  . 

(c)  Method  of  Lindet. — Place  50  cc.  of  the  filtrate  as  above  in  a  flask  marked  at  100.5 
cc. ;  add  5  grams  of  powdered  zinc  (zinc  dust),  place  in  boiling  water,  and  when 
at  the  boiling  point  add,  little  by  little,  5  cc.  of  strongest  HC1.  After  the  acid  has 
all  been  added,  cool  and  make  up  to  mark.  Polarize  in  a  400-mm.  tube,  or  multiply 
the  reading  in  a  200-mm.  tube  by  2.     Calculate  the  percentage  of  sucrose  as  before. 

(d)  Gravimetric  method. — Determine  first  any  reducing  sugar  in  the  sample;  then 
invert  sucrose,  neutralize  free  acid,  and  redetermine  the  reducing  sugar.  Deduct 
the  percentage  of  reducing  sugar  obtained  at  first,  and  the  remainder  will  be  reduc- 
ing sugar  derived  from  sucrose ;  multiply  this  number  by  0.95  to  obtain  the  percent- 
age of  sucrose  in  the  sample. 

ELECTIVE   METHODS.      ■ 

The  elective  methods  remain  the  same  as  in  Bulletin  28,  pp.  217-228. 

METHODS  OF  ANALYSIS  OF  FOODS  AND  FEEDING  STUFFS. 

PREPARATION   OF    SAMPLE. 

The  substance  is  to  be  ground  and  passed  through  a  sieve  with  circular  holes 
1  mm.  in  diameter. 
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DETERMINATION   OF    MOISTURE. 

Dry  from  2  to  3  grams  of  the  substance  for  five  hours,  at  the  temperature  of  boiling 
water,  by  passing  a  current  of  dry  hydrogen  through  the  sample.  If  the  substance 
be  held  in  a  glass  vessel,  the  latter  should  not  be  in  contact  with  the  boiling  water. 

DETERMINATION   OF   ASH. 

Char  2  to  3  grams  of  the  substance  and  burn  to  whiteness  at  the  lowest  possible 
red  heat.  If  a  white  ash  can  not  be  obtained  in  this  manner,  exhaust  the  charred 
mass  with  water ;  collect  the  insoluble  residue  on  a  filter,  burn,  add  this  ash  to  the 
residue  from  the  evaporation  of  the  above  aqueous  extract,  and  heat  the  whole  to  a 
low  redness  till  the  ash  is  white. 

DETERMINATION  OF  ETHER  EXTRACT. 

Extract  2  to  3  grams  of  the  substance  dried  as  for  the  determination  of  the  moisture, 
with  anhydrous  and  alcohol-free  ether,  sixteen  hours.  Dry  the  extract,  by  exposure 
to  the  full  heat  of  boiling  water,  to  constant  weight. 

ALTERNATE  METHOD  FOR  ETHER  EXTRACT. 

In  determining  hygroscopic  water,  as  above,  continue  the  drying  until  the  loss  of 
weight  in  thirty  minutes  is  reduced  to  1  milligram  or  less ;  extract  the  dried  sub- 
stance for  sixteen  hours  as  directed,  dry  again  and  give  loss  of  weight  as  ether  extract. 

Anhydrous  ether. — To  prepare  the  anhydrous  alcohol-free  ether  required  for  estima- 
tion of  fat,  take  any  of  the  commercial  brands  of  ether,  wash  with  two  or  three 
successive  portions  of  distilled  water,  add  sticks  of  solid  caustic  soda  or  potash 
until  most  of  the  water  has  been  abstracted  from  the  ether.  Carefully  cleaned 
metallic  sodium,  cut  into  small  pieces,  is  now  added  until  there  is  no  further  evolu- 
tion of  hydrogen  gas.  The  ether  thus  dehydratedmustbe  kept  over  metallic  sodium, 
and  should  be  only  lightly  stoppered  in  order  to  allow  any  accumulating  hydrogen 
gas  to  escape;  and  it  may  be  drawn  off  with  a  pipette  as  required 

CRUDE    PROTEIN. 

Determine  nitrogen  as  directed  for  nitrogen  in  fertilizers  and  multiply  the  result 
by  6.25  for  the  crude  protein. 

DETERMINATION   OF    ALBUMINOID   NITROGEN — STUTZER'S   METHOD. 

To  0.7  to  0.8  gram  of  the  substance  add  100  cc.  of  water  in  a  beaker,  heat  to  boil- 
ing, or  in  the  case  of  substances  rich  in  starch  heat  on  the  water  bath  ten  minutes, 
add  a  quantity  of  cupric  hydrate  mixture  containing0.5  to0.6  gram  of  the  hydrate; 
stir  thoroughly,  filter  when  cold,  wash  with  cold  water,  and  put  the  filter  and  its 
contents  into  the  concentrated  sulphuric  acid  for  the  determination  of  nitrogen. 
The  filter  papers  used  must  be  practically  free  of  nitrogen.  Add  sufficient  potassium- 
sulphid  solution  to  completely  precipitate  all  copper  and  mercury.  If  the  substance 
examined  consist  of  seed  of  any  kind,  or  residues  of  seeds,  such  as  oil  cake  or  any- 
thing else  rich  in  alkaline  phosphates,  add  a  few  cubic  centimeters  of  a  concentrated 
solution  of  alum  just  before  adding  the  cupric  hydrate,  and  mix  well  by  stirring.  This 
6erves  to  decompose  the  alkaline  phosphates.  If  this  is  not  done  cupric  phosphate 
and  free  alkali  may  be  formed,  and  the  protein-copper  may  be  partially  dissolved  in 
the  alkaline  liquid. 

Ciqjric  hydrate. — Prepare  cupric  hydrate  as  follows :  Dissolve  100  grams  of  pure 
culpric  sulphate  in  5  liters  of  water,  and  add  25  cc.  of  glycerol;  add  dilute  solution  of 
sodium  hydrate  until  the  liquid  is  alkaline;  filter;  rub  the  precipitate  up  writh 
water  containing  5  cc.  of  glycerol  per  liter,  and  then  wash  by  decantation  or  filtra- 
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tion  until  the  -washings  are  no  longer  alkaline.  Rub  the  precipitate  up  again  in  a 
mortar  with  water  containing  10  per  cent  of  glycerol,  thus  preparing  a  uniform  gel- 
atinous mass  that  can  be  measured  out  with  a  pipette.  Determine  the  quantity  of 
cupric  hydrate  per  cubic  centimeter  of  this  mixture. 

DETERMINATION   OF    CRUDE   FIBER. 

Extract  2  grams  of  the  substance  with  ordinary  ether,  at  least  nearly  completely, 
or  take  the  residue  from  the  determination  of  the  ether  extract.  To  this  residue, 
in  a 500  cc.  flask,  add  200  cc.  of  boiling  1.25  per  cent  sulphuric  acid;  connect  the 
flask  with  a  return-flow  condenser,  the  tube  of  which  passes  only  a  short  distance 
beyond  the  rubber  stopper  into  the  flask.  Boil  at  once,  and  continue  the  boiling 
for  thirty  minutes.  A  blast  of  air  conducted  into  the  flask  may  serve  to  reduce 
the  frothing  of  the  liquid.  Filter;  wash  thoroughly  with  boiling  water  till  the 
washings  are  no  longer  acid;  rinse  the  substance  back  into  the  same  flask  with  200 
cc.  of  a  boiling  1.25  per  cent  solution  of  sodium  hydrate  at  least  almost  free  from 
sodium  carbonate ;  boil  at  once,  and  continue  the  boiling  for  thirty  minutes  in  the 
same  manner  as  directed  above  for  the  treatment  with  acid.  Filter  in  a  Gooch  cru- 
cible and  wash  with  boiling  water  till  the  washings  are  neutral;  dry  at  110c  ;  weigh; 
incinerate  completely,  and  give  the  loss  of  weight  for  crude  fiber. 

The  filter  used  for  the  first  filtration  may  be  linen,  one  of  the  forms  of  glass-wool 
or  asbestos  filters  recommended  in  the  last  report,  or  any  other  form  that  secures 
clear  and  reasonably  rapid  filtration.  The  solutions  of  sulphuric  acid  and  sodium 
hydrate  are  to  be  made  up  of  the  specified  strength  accurately  by  titration,  and  not 
merely  from  specific  gravity. 

METHODS  OF  ANALYSIS  OF  DAIRY  PRODUCTS. 

BUTTER. 

MICROSCOPIC   EXAMINATION. 

Place  a  small  portion  of  the  fresh  samples,  taken  from  the  inside  of  the  mass,  on  a 
slide,  add  a  drop  of  pure  sweet  oil,  cover  with  gentle  pressure,  and  examine  with  a 
one-half  to  one-eighth  inch  objective  for  crystals  of  lard,  etc.  Examine  the  same 
specimen  with  polarized  light  and  a  selenite  plate  without  the  use  of  oil.  Pure  fresh 
butter  will  neither  show  crystals  nor  a  particolored  field  with  selenite.  Other  fats 
melted  and  cooled  and  mixed  with  butter  will  usually  present  crystals  and  varie- 
gated colors  with  the  selenite  plate. 

For  further  microscopic  study  dissolve  4  or  5  cc.  of  the  fat  in  15  cc.  of  ether  in  a 
test  tube.  Close  the  tube  with  a  loose  plug  of  cotton  wool  and  allow  to  stand  twelve 
to  twenty-four  hours  at  room  temperature  (20°  to  25c).  When  crystals  form  at  the 
bottom  of  the  tube  they  are  removed  with  a  pipette,  glass  rod,  or  tube,  placed  on  a 
slide,  covered,  and  examined.  The  crystals  formed  by  later  deposits  may  be  exam- 
ined in  a  similar  way. 

SAMPLING. 

If  large  quantities  of  butter  are  to  be  sampled  a  butter  trier  or  sampler  may  be 
used.  The  portions  thus  drawn,  about  500  grams,  are  to  be  perfectly  melted  in  a 
closed  vessel  at  as  low  a  heat  as  possible,  and  when  melted  the  whole  is  to  be  shaken 
violently  for  some  minutes  till  the  mass  is  homogeneous.^  A  portion  is  then  poured 
into  the  vessel  from  which  it  is  to  be  weighed  for  analysis,  and  should  nearly  or  quite 
fill  it.     This  sample  should  be  kept  in  a  cold  place  till  analyzed. 

*The  mass  must  be  sufficiently  solidified  to  prevent  the  separation  of  the  water  and  fat  after  it  is 
placed  in  the  bottle. 
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DETERMINATION    OF    WATER. 

One  and  five-tenths  to  2.5  grams  are  dried  to  constant  weight  at  the  temperature 
of  boiling  water  in  a  dish  with  flat  bottom,  having  a  surface  of  at  least  20  sq.  cm. 

The  use  of  clean  dry. sand  or  asbestos  with  the  butter  is  admissible,  and  is  neces- 
sary if  a  dish  with  round  bottom  is  employed. 

DETERMINATION   OF   FAT. 

The  dry  butter  from  the  water  determination  is  dissolved  in  the  dish  with  absolute 
ether,  or  with  76°  benzine.  The  contents  of  the  dish  are  then  transferred  to  a  weighed 
Gooch  crucible  with  the  aid  of  a  wash  bottle  filled  with  the  solvent,  and  are  washed 
till  free  from  fat.  The  crucible  and  contents  are  heated  at  the  temperature  of  boil- 
ing water  till  the  weight  is  constant.  The  weight  of  fat  is  calculated  from  the  data 
obtained. 

ALTERNATE   METHOD   FOR   FAT. 

"Water  may  be  determined  by  drying  the  butter  on  asbestos  or  sand,  and  the  fat 
extracted  by  anhydrous  alcohol-free  ether.  The  extract,  after  evaporation  of  the 
ether,  is  heated  to  constant  weight  at  the  temperature  of  boiling  water  and  weighed. 

DETERMINATION   OF   CASEIN  AND   ASH. 

The  crucible  containing  the  residue  from  the  fat  determination,  consisting  of 
casein  and  ash,  is  covered  and  heated,  gently  at  first,  gradually  raising  the  tem- 
perature to  just  below  redness.  The  cover  may  then  be  removed  and  the  heat  con- 
tinued till  the  contents  of  the  crucible  are  white.  The  loss  in  weight  of  the  crucible 
and  contents  represents  casein,  and  the  residue  in  the  crucible  mineral  matter.  In 
this  mineral  matter,  dissolved  in  water  slightly  acidulated  with  nitric  acid,  chlorin 
may  be  determined  gravimetrically  with  silver  nitrate,  or  volumetrically,  using 
potassium  chromate  as  an  indicator. 

DETERMINATION   OF    SALT. 

The  amount  of  the  butter  or  butter  substitute  to  be  taken  is  from  5  to  10  grams ; 
weigh  in  a  counterpoised  beaker  glass.  The  butter  is  placed,  in  portions  of  about 
1  gram  at  a  time,  in  the  beaker,  these  portions  being  taken  from  different  parts  of 
the  sample.  Hot  water  is  now  added  (about  20  cc.)  to  the  beaker  containing  the 
butter,  and  after  it  has  melted  the  liquid  is  poured  into  the  bulb  of  a  separating 
funnel.  The  stopper  is  now  inserted  and  the  contents  shaken  for  a  few  moments. 
After  standing  until  the  fat  has  all  collected  on  top  of  the  water,  the  stopcock  is 
opened  and  the  water  is  allowed  to  run  into  an  Erlenmeyer  flask,  being  careful  to 
let  none  of  the  fat  globules  pass.  Hot  water  is  again  added  to  the  beaker,  and  the 
foregoing  process  is  repeated  from  ten  to  fifteen  times,  using  each  time  10  to  20  cc.  of 
water.  The  resulting  washings  contain  all  but  a  mere  trace  of  the  NaCl  originally 
present  in  the  butter.  The  sodium  chlorid  is  now  determined  in  the  filtrate  by  a 
standard  solution  of  AgN03,  using  a  few  drops  of  a  saturated  solution  of  potassium 
chromate  as  an  indicator. 

SPECIFIC    GRAVITY. 

Standardization  of  flasks. — Use  a  small  specific-gravity  flask  of  from  25  to  30  cc. 
capacity.  The  flask  is  to  be  thoroughly  washed  with  hot  water,  alcohol,  and  ether, 
and  then  dried.  After  cooling  in  a  desiccator,  the  weight  of  the  flask  and  stopper 
is  accurately  determined. 

The  flask  is  filled  with  freshly  boiled  and  still  hot  distilled  water,  and  placed  in 
a  bath  of  pure  distilled  water.  The  water  of  the  bath  is  kept  in  brisk  ebullition 
for  thirty  minutes,  any  evaporation  from  the  flask  being  replaced  by  the  addition  of 
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boiling  distilled  water.  The  stopper  *  is  then  inserted,  the  flask  removed,  wiped 
dry,  and  after  it  is  nearly  cooled  to  room  temperature  placed  in  the  balance,  and 
weighed  when  balance  temperature  is  reached. 

Weight  of  fat  at  the  temperature  of  boiling  water. — The  flask  is  emptied  of  its  water, 
rinsed  with  alcohol  and  ether,  and  dried  again  for  a  few  minutes  at  the  temperature 
of  boiling  water.  It  is  then  filled  with  the  dry,  hot,  fresh-filtered  fat,  which  should 
be  entirely  free  from  air  bubbles,  and  replaced  in  the  water  bath,  kept  for  thirty  min- 
utes at  the  temperature  of  boiling  water,  removed,  and  .treated  as  above.  The 
weight  of  fat  having  been  determined,  the  specific  gravity  is  obtained  by  dividing 
it  by  the  weight  of  water  previously  found. 

Example. 

Grams. 

Weight  of  flask  No.  22,  dry 10.0197 

Weight  of  flask  No.  22,  plus  water 37.3412 

Weight  of  water 27.3215 

Weight  of  flask  No.  22,  plus  fat 34.6111 

Weight  of  fat 24.5914 

Specific  gravity  =24.5914  -r-  27.3215  =  .90008. 

The  weight  of  the  flask  dry  and  empty,  and  the  weight  of  water  at  boiling  temper- 
ature contained  therein,  may  be  used  constantly  if  great  care  be  taken  in  handling 
and  cleaning  the  apparatus. 

Example. 

Grams. 

Weight  of  flask  No.  10,  dry  and  empty 10.  0028 

Weight  of  flask  after  three  weeks'  use 10.  0030 

Alternate  method  of  standardizing  flasks. — Formula  for  calculating  the  volume  V,  in 
cubic  centimeters,  of  a  glass  vessel  from  the  weight  P  of  water  of  temperature  t 
contained  therein,  and  the  volume  V  at  any  other  temperature  t'  (from  Landolt  and 
Bornstein's  physical-chemical  tables,  p.  39,  Table  17) : 


i  [i  +  >-(«'-«)] 


j)^weight  (in  brass  weights)  of  1  cc.  of  H20  in  vacuo.  (This  is  so  nearly  1  that 
it  will  not  affect  the  result  in  the  fifth  place  of  decimals,  and  may  therefore  be  dis- 
regarded.)    Hence  the  formula  stands: 


v^[i  +  r(M] 


d=density  of  water  at  temperature  t. 

y=. 000025,  the  cubical  expansion  coefficient  of  glass. 

MELTING   POINT. 

The  apparatus  for  determining  the  melting  point  consists  of  (1)  an  accurate  ther- 
mometer for  reading  easily  tenths  of  a  degree;  (2)  a  cathetometer  for  reading  the 
thermometer  (this  may  be  done  with  an  eyeglass  if  held  steadily  and  properly 
adjusted);  (3)  a  thermometer ;  (4)  a  tall  beaker  glass  35  cm.  high  and  10  cm.  in 
diameter;  (5)  a  test  tube  30  cm.  long  and  3.5  cm.  in  diameter;  (6)  a  stand  for  sup- 
porting the  apparatus;  (7)  some  method  of  stirring  the  water  in  the  beaker — for 
example,  a  blowing  bulb  of  rubber,  and  a  bent  glass  tube  extending  to  near  the 

*  The  stopper  should  he  kept  for  a  few  minutes  hefore  use  in  hot  distilled  water. 
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bottom  of  the  beaker;  (8)  a  mixture  of  alcohol  and  water  of    the  same    specific 
gravity  as  the  fat  to  be  examined. 

Manipulation. — The  disks  of  the  fat  are  prepared  as  follows:  The  melted  and 
filtered  fat  is  allowed  to  fall  from  a  dropping  tube  from  a  height  of  15  to  20  cm.  on 
a  smooth  piece  of  ice  floating  iu  water.  The  disks  thus  formed  are  from  1  to  1.5  cm. 
in  diameter,  and  weigh  about  200  milligrams.  By  pressing  the  ice  under  the  water 
the  disks  are  made  to  float  on  the  surface,  whence  they  are  easily  removed  with  a 
steel  spatula,  which  should  be  cooled  in  the  ice  water  before  using. 

The  mixture  of  alcohol  and  water  is  prepared  by  boiling  distilled  water  and  95 
per  cent  alcohol  for  ten  minutes  to  remove  the  gases  which  they  may  hold  in  solution. 
While  still  hot  the  water  is  poured  into  the  test  tube,  already  described,  until  it  is 
nearly  half  full.  The  test  tube  is  then  nearly  filled  with  the  hot  alcohol.  It  should 
be  poured  in  gently  down  the  side  of  the  inclined  tube  to  avoid  too  much  mixing. 
If  the  tube  is  not  filled  until  the  water  has  cooled,  the  mixture  will  contain  so  many 
air  bubbles  as  to  be  unfit  for  use.  These  bubbles  will  gather  on  the  disk  of  fat  as 
the  temperature  rises  and  finally  force  it  to  the  top. 

The  test  tube  containing  the  alcohol  and  water  is  placed  in  a  tall  beaker  contain- 
ing water  and  ice  until  cold.  The  disk  of  fat  is  then  dropped  into  the  tube  from  the 
spatula,  and  at  once  sinks  until  it  reaches  a  part  of  the  tube  where  the  density  of 
the  alcohol-water  is  exactly  equivalent  to  its  own.  Here  it  remains  at  rest  and  free 
from  the  action  of  any  force  save  that  inherent  in  its  own  molecules. 

The  delicate  thermometer  is  placed  in  the  test  tube  and  lowered  until  the  bulb  is 
just  above  the  disk.  In  order  to  secure  an  even  temperature  in  all  parts  of  the 
alcohol  mixture  in  the  vicinity  of  the  disk,  the  thermometer  is  moved  from  time  to 
time  in  a  circularly  pendulous  manner. 

The  disk  having  been  placed  in  position,  the  water  in  the  beaker  glass  is  slowly 
heated,  and  kept  constantly  stirred  by  means  of  the  blowing  apparatus  already 
described. 

When  the  temperature  of  the  alcohol-water  mixture  rises  to  about  6°  below  the 
melting  point,  the  disk  of  fat  begins  to  shrivel,  and  gradually  rolls  up  into  an 
irregular  mass. 

The  thermometer  is  now  lowered  until  the  fat  particle  is  even  with  the  center  of 
the  bulb.  The  bulb  of  the  thermometer  should  be  small,  so  as  to  indicate  only  the 
temperature  of  the  mixture  near  the  fat.  A  gentle  rotatory  movement  should  be 
given  to  the  thermometer  bulb.  The  rise  of  temperature  should  be  so  regulated  that 
the  last  2°  of  increment  require  about  ten  minutes.  The  mass  of  fat  gradually 
approaches  the  form  of  a  sphere,  and  when  it  is  sensibly  so,  the  reading  of  the  ther- 
mometer is  to  be  made.  As  soon  as  the  temperature  is  taken,  the  test  tube  is  removed 
from  the  bath  and  placed  again  in  the  cooler.  A  second  tube,  containing  alcohol 
and  water,  is  at  once  placed  in  the  bath.  The  test  tube  (ice  water  having  been 
used  as  a  cooler)  is  of  low  enough  temperature  to  cool  the  bath  sufficiently.  After 
the  first  determination,  which  should  be  only  a  trial,  the  temperature  of  the  bath 
should  be  so  regulated  as  to  reach  a  maximum  of  about  1.5°  above  the  melting  point 
of  the  fat  under  examination. 

The  distilled  water  for  floating  the  piece  of  ice  on  which  the  disks  are  made  should 
be  recently  boiled,  to  free  it  of  all  air  particles. 

The  edge  of  the  disks  should  not  be  allowed  to  touch  the  sides  of  the  tube.  This 
accident  rarely  happens,  but  in  case  it  should  take  place,  and  the  disk  adhere  to 
the  sides  of  the  tube,  a  new  trial  should  be  made. 

Triplicate  determinations  should  be  made,  and  the  second  and  third  results  should 
show  a  near  agreement. 

Example. 
Melting  point  of  sample  of  butter:  u  C. 

First  trial 33.15 

Second  trial 33.05 

Third  trial 33.  00 
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ESTIMATION    OF    VOLATILE   ACIDS. 

Reagents. 

(1)  Caustic  soda  solution. — 100  grams  of  NaOH  are  dissolved  in  100  cc.  of  pure 
water.  The  caustic  soda  should  be  as  free  as  possible  from  carbonates,  and  be  pre- 
served from  contact  with  the  air. 

(2)  Alcohol,  of  about  95  per  cent,  redistilled  with  caustic  soda. 

(3)  Acid. — Solution  of  sulphuric  acid  containing  25  cc.  of  strongest  H:S04  in  1,000 
cc.  of  water. 

(4)  Barium  hydrate. — An  accurately  standardized,  approximately  decinormal  solu- 
tion of  barium  hydrate. 

(5)  Indicator. — Alcoholic  solution  of  phenolphthalein. 

Apparatus. 

(1)  Saponification  flasks  250  to  300  cc.  capacity  of  hard,  well  annealed  glass  capa- 
ble of  resisting  the  tension  of  alcohol  vapor  at  100°. 

(2)  A  pipette  graduated  to  deliver  40  cc. 

(3)  Distilling  apparatus. 

(4)  Burette. — An  accurately  calibrated  burette  reading  to  tenths  of  a  cubic  centi- 
meter. 

Manipulation. 

Weighing  the  fat. — The  butter  or  fat  to  be  examined  should  be  melted  and  kept 
in  a  dry  warm  place  at  about  60°  for  two  or  three  hours,  until  the  moisture  and 
curd  have  entirely  settled  out.  The  clean  supernatant  fat  is  poured  off  and  filtered 
through  a  dry  filter  paper  In  a  jacketed  funnel  containing  boiling  water.  Should 
the  filtered  fat  in  a  fused  state  not  be  perfectly  clear,  the  treatment  above  men- 
tioned must  be  repeated. 

The  saponification  flasks  ^re  prepared  by  having  them  thoroughly  washed  with 
water,  alcohol,  and  ether,  wiped  perfectly  dry  on  the  outside,  and  heated  for  one 
hour  to  boiling  temperature.  The  flasks  should  then  be  placed  in  a  tray  by  the  side 
of  the  balance  and  covered  with  a  silk  handkerchief  until  they  are  perfectly  cool. 
They  must  not  be  wiped  with  a  silk  handkerchief  within  fifteen  or  twenty  minutes 
of  the  time  they  are  weighed.  The  weight  of  the  flasks  having  been  accurately 
determined,  they  are  charged  with  the  melted  fat  in  the  following  way: 

A  pipette  with  a  long  stem,  marked  to  deliver  5.75  cc,  is  warmed  to  a  temperature 
of  about  50°.  The  fat  having  been  poured  back  and  forth  once  or  twice  into  a  dry 
beaker  in  order  to  thoroughly  mix  it,  is  taken  up  in  the  pipette  and  the  nozzle  of 
the  pipette  carried  to  near  the  bottom  of  the  flask,  having  been  previously  wiped 
to  remove  any  adhering  fat,  and  5.75  cc.  of  fat  are  allowed  to  flow  into  the  flask. 
After  the  flasks  have  been  charged  in  this  way  they  should  be  re-covered  with  the 
silk  handkerchief  and  allowed  to  stand  fifteen  or  twenty  minutes,  when  they  are 
again  weighed. 

Tlie  saponification. — Ten  cubic  centimeters  of  95  per  cent  alcohol  are  added  to  the 
fat  in  the  flask,  and  then  2  cc.  of  the  concentrated  soda  solution ;  a  soft  cork  stopper 
is  now  inserted  in  the  flask  and  tied  down  with  a  piece  of  twine.  The  saponification 
is  then  completed  by  placing  the  flask  upon  the  water  or  steam  bath.  The  flask 
during  the  saponification,  which  should  last  one  hour,  should  be  gently  rotated  from 
time  to  time,  being  careful  not  to  project  the  soap  for  any  distance  up  its  sides.  At 
the  end  of  an  hour  the  flask,  after  having  been  cooled  to  near  the  room  tempera- 
ture, is  opened. 

Removal  of  the  alcohol. — The  stoppers  having  been  laid  loosely  in  the  mouth  of  the 
flask,  the  alcohol  is  removed  by  dipping  the  flask  into  a  steam  bath.  The  steam 
should  cover  the  whole  of  the  flask  except  the  neck.  After  the  alcohol  is  nearly 
removed,  frothing  may  be  noticed  in  the  soap,  and  to  avoid  any  loss  from  this  cause 
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or  any  creeping  of  the  soap  up  the  sides  of  the  flask,  it  should  be  removed  from  the 
bath  and  shaken  to  and  fro  until  the  frothing  disappears.  The  last  traces  of  alcohol 
vapor  may  be  removed  from  the  flask  by  waving  it  briskly,  mouth  down,  to  and  fro. 

Dissolving  the  soap. — After  the  removal  of  the  alcohol  the  soap  should  be  dissolved 
by  adding  100  cc.  of  recently  boiled  distilled  water,  warming  on  the  steam  bath 
with  occasional  shaking  until  solution  of  the  soap  is  complete. 

Setting  free  the  fatty  acids. — When  the  soap  solution  has  cooled  to  about  60°  or  70° 
the  fatty  acids  are  separated  by  adding  40  cc.  of  the  dilute  sulphuric  acid  solution 
mentioned  above. 

Melting  the  fatty  acid  emulsion. — The  flask  should  now  be  restoppered  as  in  the 
first  instance,  and  the  fatty  acid  emulsion  melted  by  replacing  the  flask  on  the 
steam  bath.  According  to  the  nature  of  the  fat  examined,  the  time  required  for 
the  fusion  of  the  fatty  acid  emulsions  may  vary  from  a  few  minutes  to  several  hours. 

The  distillation. — After  the  fatty  acids  are  completely  melted,  which  can  be  deter- 
mined by  their  forming  a  transparent  oily  layer  on  the  surface  of  the  water,  the 
flask  is  cooled  to  room  temperature,  and  a  few  pieces  of  pumice  stone  added.  The 
pumice  stone  is  prepared  by  throwing  it,  at  a  white  heat,  into  distilled  water, 
and  keeping  it  under  water  until  used.  The  flask  is  now  connected  with  a  glass 
condenser,  slowly  heated  with  a  naked  flame  until  ebullition  begins,  and  then  the 
distillation  continued  by  regulating  the  flame  in  such  a  way  as  to  collect  110  cc.  of 
the  distillate  in,  as  nearly  as  possible,  thirty  minutes.  The  distillate  should  be 
received  in  a  flask  accurately  graduated  at  110  cc. 

Titration  of  the  volatile  acids. — The  110  cc.  of  distillate,  after  thorough  mixing, 
are  filtered  through  perfectly  dry  filter  paper  and  collected  in  a  flask  graduated  at 
100  cc.  The  100  cc.  of  the  filtered  distillate  are  poured  into  a  beaker  holding  from 
200  to  250  cc,  0.5  cc.  phenolphthalein  solution  added,  and  decinormal  barium  hydrate 
run  in  until  a  red  color  is  produced.  The  jontents  of  the  beaker  are  then  returned 
to  the  measuring  flask  to  remove  any  acid  remaining  therein,  poured  again  into  the 
beaker,  and  the  titration  continued  until  the  red  color  produced  remains  apparently 
unchanged  for  two  or  three  minutes.  The  number  of  cubic  centimeters  of  decinor- 
mal Ba(OH):  required  should  be  increased  by  one-tenth. 

ALTERNATE    METHOD    OF   DETERMINING   VOLATILE   ACIDS. 

Saponification  without  the  use  of  alcohol. — To  avoid  the  danger  of  loss  from  the 
formation  of  ethers,  and  the  trouble  of  removing  the  alcohol  after  saponification,  the 
fat  may  be  saponified  with  a  solution  of  caustic  potash  in  a  closed  flask  without 
using  alcohol.  The  operation  is  carried  on  exactly  as  indicated  above  for  saponifi- 
cation in  a  closed  flask,  using  caustic-potash  solution  instead  of  soda,  and  omitting 
the  operation  for  volatilizing  the  alcohol.  The  caustic  potash  is  prepared  as  fol- 
lows :  Dissolve  100  grams  of  the  purest  potassium  hydrate  in  58  grams  of  hot  distilled 
water.  Allow  to  cool  in  a  stoppered  vessel,  decant  the  clear  solution,  and  preserve 
in  a  vessel  out  of  contact  with  the  air.  For  the  saponification  use  2  cc.  of  the 
caustic-potash  solution,  which  are  poured  on  the  fat  after  it  has  solidified  in  the 
flask.  Great  care  must  be  taken  that  none  of  the  fat  is  allowed  to  rise  on  the  sides 
of  the  saponifying  flask  to  a  point  where  it  can  not  be  reached  by  the  alkali.  Dur- 
ing the  process  of  saponification  the  flask  can  only  be  very  gently  rotated  in  order 
to  avoid  the  difficulty  mentioned.  This  process  is  not  recommended  in  any  except 
a  closed  flask  with  round  bottom.  In  the  subsequent  solution  of  the  soap  use  only 
80  cc.  of  distilled  water,  and  in  setting  free  the  fatty  acids  use  60  cc.  of  the  dilute 
sulphuric  acid.  In  other  respects  the  distillation  is  conducted  as  previously 
described.  Potash  is  used  instead  of  soda,  so  as  to  form  a  softer  soap,  and  thus  allov 
a  more  perfect  saponification. 

The  saponification  may  also  be  conducted  as  follows :  The  alkali  and  fat  in  the 
melted  state  are  shaken  vigorously  in  the  saponification  flask  until  a  complete  emul- 
sion is  secured.     The  rest  of  the  operation  is  then  conducted  as  above. 
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IODIN   ABSORPTION   NUMBER. 

Reagents. 

(1)  Iodin  solution. — Dissolve  25  grams  of  pure  iodin  in  500  cc.  of  95  per  cent  alco- 
hol. Dissolve  30  grams  of  mercuric  chloric!  in  500  cc.  of  95  per  cent  alcohol.  The 
last  solution,  if  necessary,  is  filtered,  and  then  the  two  solutions  mixed.  The  mixed 
solution  should  he  allowed  to  stand  twelve  hours  before  using. 

(2)  Decinormal  sodium  thiosulphate  solution. — Take  24.6  grams  of  chemically  pure 
sodium  thiosulphate  freshly  pulverized  as  finely  as  possible  and  dried  between  filter 
or  blotting  paper.  Make  this  up  to  1,000  cc.  at  the  temperature  at  which  the  titra- 
tions are  to  be  made. 

(3)  Starch  paste. — One  gram  of  starch  boiled  in  200  cc.  of  distilled  water  for  ten 
miuutes  and  cooled  to  room  temperature. 

(4)  Solution  of  potassium  iodid. — One  hundred  and  fifty  grams  of  potassium  iodid 
dissolved  in  water  and  made  up  to  1  liter. 

(5)  Solution  of  potassium  bichromate. — Dissolve  3.874  grams  of  chemically  pure 
potassium  bichromate  in  distilled  water  and  make  the  volume  up  to  1  liter  at  the 
temperature  at  which  the  titrations  are  to  made. 

Manipulation. 

Standardizing  the  sodium  thiosulphate  solution. — Run  20  cc.  of  the  potassium  bichro- 
mate solution,  to  which  has  been  added  10  cc.  of  the  solution  of  potassium  iodid,  into 
a  glass-stoppered  flask.  Add  to  this  5  cc.  of  strong  hydrochloric  acid.  Allow  the 
solution  of  sodium  thiosulphate  to  flow  slowly  into  the  flask  until  the  yellow  color 
of  the  liquid  has  almost  disappeared.  Add  a  few  drops  of  the  starch  paste  and  with 
constant  shaking  continue  to  add  the  sodium  thiosulphate  solution  until  the  blue 
color  just  disappears.  The  number  of  cubic  centimeters  of  thiosulphate  solution 
used  multiplied  by  5  is  equivalent  to  1  gram  of  iodin. 

Example. — Twenty  cubic  centimeters  K2Cr207  solution  required  16.2  cc.  sodium  thio- 
sulphate; then  16.2x5  =  81= number  cubic  centimeters  of  thiosulphate  solution 
equivalent  to  1  gram  of  iodin.  Then  1  cc.  thiosulphate  solution =0.0124  gram  of 
iodin.  Theory  for  decinormal  solution  of  sodium  thiosulphate,  1  cc.  =  0.0127  gram 
of  iodin. 

Weighing  the  sample. — About  1  gram  of  butter  fat  is  to  be  weighed  in  a  glass-stop- 
pered flask  holding  about  300  cc,  with  the  precautions  mentioned  for  weighing  the 
fat  for  determining  volatile  acids. 

Absorption  of  iodin. — The  fat  in  the  flask  is  dissolved  in  10  cc.  of  chloroform.  After 
complete  solution  has  taken  place,  30  cc.  of  the  iodin-mercuric  chlorid  solution  is 
added.  The  flask  is  now  placed  in  a  dark  place  and  allowed  to  stand,  with  occasional 
shaking,  for  three  hours. 

Titration  of  the  unabsorbed  iodin. — 100  cc.  of  distilled  water  are  added  to  the  con- 
tents of  the  flask,  together  with  20  cc.  of  the  potassium  iodid  solution.  Any  iodin 
which  may  be  noticed  upon  the  stopper  of  the  flask  should  be  washed  back  into  the 
flask  with  the  potassium  iodic!  solution.  The  excess  of  iodin  is  now  taken  up  with 
the  sodium  thiosulphate  solution,  which  is  run  in  gradually,  with  constant  shaking, 
until  the  yellow  color  of  the  solution  has  almost  disappeared.  A  few  drops  of  starch 
paste  are  then  added,  and  the  titration  continued  until  the  blue  color  has  entirely 
disappeared.  Toward  the  end  of  the  reaction  the  flask  should  be  stoppered  and 
violently  shaken,  so  that  any  iodin  remaining  in  solution  in  the  chloroform  may  be 
taken  up  by  the  potassium  iodid  solution  in  the  water.  A  sufficient  quantity  of 
sodium  thiosulphate  solution  should  be  added  to  prevent  a  reappearance  of  any  blue 
color  in  the  flask  for  five  minutes. 

Setting  the  value  of  the  iodin  solution  by  the  thiosulphate  solution. — At  the  time  of  add- 
ing the  iodin  solution  to  the  fats,  two  blank  flasks  of  the  same  size  as  those  used  for 
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the  determination  should  be  employed  for  conducting  the  operation  described  above, 
but  without  the  presence  of  any  fat.  In  every  other  respect  the  performance  of  the 
blank  experiments  should  be  just  as  described.  These  blank  experiments  must  be 
made  each  time  the  iodin  solution  is  used. 

Example — Blank  determinations. 

(1)  30  cc.  iodin  solution  required  46.4  cc.  sodium  thio3ulphate  solution. 

(2)  30  cc.  iodin  solution  required  46.8  cc.  of  sodium  thiosulphate  solution. 
Mean,  46.6. 

Per  cent  of  iodin  adsorbed. 

Weight  of  fat  taken grams . .     1.  0479 

Quantity  of  iodin  solution  used cubic  centimeters . .     0.  30 

Thiosulphate  equivalent  to  iodin  used do 46.  6 

Thiosulphate  equivalent  to  remaining  iodin do 14.  7 

Thiosulphate  equivalent  to  iodin  absorbed do 31.  9 

Per  cent  of  iodin  absorbed,  31.9  X  0.  0124  X  100  —  1.0479  =  37.75. 

ELECTIVE    METHODS    OF    BUTTER   ANALYSIS. 

The  elective  methods  of  butter  analysis  remain  as  described  in  Bulletin  No.  31, 
pages  200-202. 

METHODS  FOR  MILK  ANALYSIS. 
DETERMINATION   OF    WATER. 

vaporate  1  to  2  grams  of  milk  in  a  tared  flat  dish  containing  from  15  to  20  grams 
of  pure  dry  sand,  or  without  sand,  until  apparently  dry.  Dry  and  heat  for  one  hour 
at  the  temperature  of  boiling  water.  Cool  in  a  desiccator,  and  weigh  rapidly  to 
avoid  absorption  of  hygroscopic  moisture 

DETERMINATION   OF    TOTAL   NITROGENOUS    MATTER. 

Place  in  a  Kjeldahl  digestion  flask  a  known  weight  (about  5  grams)  of  milk,  and 
proceed,  without  evaporation,  exactly  as  described  for  this  method  under  nitrogen. 

DETERMINATIONS    OF    TOTAL   SOLIDS    AND    FAT — BABCOCK   ASBESTOS    METHOD. 

Provide  a  hollow  cylinder  of  perforated  sheet  metal,  60  mm.  long  and  20  mm.  in 
diameter,  closed  5  mm.  from  one  end  by  a  disk  of  the  same  material.  The  perfora- 
tions should  be  about  0.7  mm.  in  diameter  and  about  0.7  mm.  apart.  Fill  loosely 
with  1.5  to  2.5  grams  of  freshly  ignited  woolly  asbestos,  free  from  fine  and  brittle 
material,  cool  in  a  desiccator  and  weigh.  Introduce  a  weighed  quantity  of  milk 
(3  to  5  grams)  and  dry  at  100°  C.  to  constant  weight  for  the  determination  of  total 
solids.  Extract  with  anhydrous  ether  until  fat  is  removed,  evaporate  the  ether,  dry 
the  fat  at  100°  C.  and  weigh.  The  fat  may  also  be  determined  by  difference,  drying 
the  extracted  cylinders  at  100°  C. 

DETERMINATION    OF   FAT — PAPER-COIL   METHOD. 

Coils  made  of  thick  filter  paper,  cut  into  strips  6.25  by  62.5  mm.  are  thoroughly 
extracted  with  ether  and  alcohol,  or  the  weight  of  the  extract  corrected  by  a  constant 
obtained  for  the  paper.  If  this  latter  method  is  used  a  small  amount  of  anhydrous 
sodium  carbonate  should  be  added.  From  a  weighing  bottle  about  5  grams  of  milk 
are  transferred  to  the  coil  by  a  pipette,  care  being  taken  to  keep  the  end  of  the  coil 
held  in  the  fingers  dry.  The  coil,  dry  end  down,  on  a  piece  of  glass,  is  dried  at  the 
5556— No.  43 24 
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temperature  of  boiling  water  for  one  hoar,  or,  better,  dried  in  hydrogen  at  the  tem- 
perature of  boiling  water,  transferred  to  an  extraction  apparatus,  and  extracted 
with  absolute  ether  or  petroleum  spirit  boiling  at  about  45°.  The  extracted  fat  is 
dried  in  hydrogen  and  weighed. 

If  tbe  milk  is  sour  add  about  10  per  cent,  by  weight,  of  strong  ammonia  water,  and 
a  small  quantity  of  anhydrous  sodium  carbonate,  correcting  the  results  for  the 
ammonia  added. 

DETERMINATION   OF   SUGAR. 

Beagents. 

(1)  Acid  mercuric  nitrate. — Dissolve  mercury  in  double  its  weight  of  nitric  acid, 
sp.gr.  1.42.  Add  to  the  solution  an  equal  volume  of  water.  One  cubic  centimeter 
of  this  reagent  is  sufficient  for  the  quantity  of  milk  mentioned  above.  Larger  quan- 
tities can  be  used  without  affecting  the  results  of  polarization. 

(2)  Mercuric  iodid  with  acetic  acid. — KI  33.2  grams,  HgCh>  13.5  grams,  C:H402  20  cc, 
H20  640  cc. 

Apparatus. 

(1)  Pipettes  marked  at  59.5,  60,  and  60.5  cc.  (2)  Sugar  flasks  marked  at  102.4  cc, 
(3)  Filters,  observation  tubes,  and  pelariscope.  (4)  Specific  gravity  spindle  and 
cylinder.     (5)  Thermometers. 

Manipulation. 

(1)  The  room  and  milk  should  be  kept  at  a  constant  temperature. 

(2)  The  specific  gravity  of  the  milk  is  determined.  For  general  work  this  is  done 
by  a  delicate  specific  gravity  spindle.  Where  greater  accuracy  is  required  use  spe- 
cific gravity  flasks. 

(3)  If  the  specific  gravity  be  1.026,  or  nearly  so,  place  60.5  cc.  in  the  sugar  flask. 
Add  1  cc.  of  mercuric  nitrate  solution,  or  30  cc.  of  mercuric  iodid  solution,  and  fill 
to  the  102.4  cc.  mark.  The  precipitated  albumen  occupies  a  volume  of  about  2.44  cc. 
Hence  the  milk  solution  is  really  100  cc.  If  the  specific  gravity  is  1.030,  use  60  cc.  of 
milk.     If  the  specific  gravity  is  1.034,  use  59.5  cc.  of  milk. 

(4)  Fill  up  to  the  mark  in  the  102.4  cc.  flask,  shake  well,  filter,  and  polarize. 
Notes. — In  the  above  method  of  analysis  the  specific  rotary  power  of  milk  sugar 

is  taken  at  52.5  and  the  weight  of  it  in  100  cc.  solution  to  read  100°  on  the  cane 
sugar  scale  at  20.56  grams.  This  is  for  instruments  requiring  16.19  grams  sucrose  to 
produce  a  rotation  of  100°  sugar.  It  will  be  easy  to  calculate  the  number  for  milk 
sugar,  whatever  instrument  is  employed. 

Since  the  quantity  of  milk  taken  is  three  times  20.56  grams,  the  polariscopic  read- 
ings divided  by  3  give  at  once  the  percentage  of  milk  sugar  when  a  200-mm.  tube  is 
used. 

If  a  400-mni.  tube  is  employed,  divide  the  reading  by  6;  if  a  500-mm.  tube  is  used, 
divide  by  7.5. 

By  using  a  flask  graduated  at  102.4  cc.  for  60  cc.  no  correction  for  volume  of  pre- 
cipitated casein  need  be  made.  In  no  case  is  it  necessary  to  heat  the  sample  before 
polarizing. 

ALTERNATE   METHOD   FOR   SUGAR. 

The  sugar  may  also  be  determined,  either  gravimetrically  or  volumetrically,  by 
alkaline  copper  solution,  as  described  under  sugar  analysis. 

DETERMINATION    OF    ASH. 

Iii  a  weighed  dish  put  20  cc.  of  milk  from  a  weighing  bottle;  add  6  cc.  of  HNO3, 
evaporate  to  dryness,  and  burn  at  low  red  heat  until  ash  is  free  from  carbon. 
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PROVISIONAL  METHODS  OF  CHEESE  AXALYSIS. 
SAMPLING. 

Where  the  cheese  can  be  cut,  a  narrow  wedge  reaching  from  the  edge  to  the  cen- 
ter of  the  cheese  will  more  nearly  represent  the  average  composition  of  the  cheese 
than  any  other  sample.  This  may  be  chopped  quite  fine,  with  care  to  avoid  evapo- 
ration of  water,  and  the  several  portions  for  analysis  taken  from  the  mixed  mass, 
when  the  sample  is  taken  with  a  cheese  trier,  a  plug  taken  perpendicular  to  the 
surface  one-third  of  the  distance  from  the  edge  to  the  center  of  the  cheese  should 
more  nearly  represent  the  average  composition  than  any  other.  The  plug  should 
either  reach  entirely  through  or  only  half  way  through  the  cheese.  For  inspection 
purposes  the  rind  may  be  rejected,  but  for  investigations,  where  the  absolute  quan- 
tity of  fat  in  the  cheese  is  required,  the  rind  should  be  included  in  the  sample.  It 
is  well,  when  admissible,  to  take  two  or  three  plugs  on  different  sides  of  the  cheese, 
and,  after  splitting  them  lengthwise  with  a  sharp  knife,  take  portions  of  each  for 
the  different  determinations. 

DETERMINATION   OE   WATER. 

From  5  to  10  grams*of  cheese  should  be  taken,  and  placed  in  thin  slices  in  a  weighed 
platinum  or  porcelain  dish  which  contains  a  small  quantity  of  freshly  ignited  asbes- 
tus,  to  absorb  the  fat  which  may  run  out  of  the  cheese.  This  is  then  heated  in  a 
boiling  water  oven  for  ten  hours  and  weighed;  the  loss  in  weight  shall  be  consid- 
ered as  water.  Or,  if  preferred,  the  dish  may  be  pjlaced  in  a  desiccator  over  concen- 
trated sulphuric  acid  and  dried  to  constant  weight.  In  some  cases  this  may  require 
as  much  as  two  months.  The  acid  should  be  renewed  when  the  cheese  has  become 
nearly  dry. 

DETERMINATION    OE   ASH. 

The  dry  residue  from  the  water  determination  may  be  taken  for  the  ash.  If  the 
cheese  be  rich  in  fat  the  asbestos  will  be  saturated  therewith.  This  may  be  ignited 
carefully  and  the  fat  allowed  to  burn  off,  the  asbestos  acting  as  a  wick.  Xo  extra 
heat  should  be  applied  during  this  operation,  as  there  is  danger  of  spurting.  When 
the  flame  has  died  out  the  burning  may  be  completed  in  a  muffle  at  low  redness. 
When  desired,  the  salt  may  be  determined  in  the  ash  in  the  manner  specified  for 
butter. 

DETERMINATION   OF   FAT. 

Take  5  to  10  grams  of  cheese  and  grind  it  in  a. small  mortar  with  about  twice  its 
weight  of  anhydrous  copper  sulphate.  The  grinding  should  continue  until  the  cheese 
is  finely  pulverized  and  evenly  distributed  throughout  the  mass,  which  will  have  a 
uniform  light  blue  color.  This  mixture  is  transferred  to  a  glass  tube  which  has  a 
strong  filter  paper,  supported  by  a  piece  of  muslin,  tied  over  one  end.  Put  a  little 
of  the  clean  anhydrous  copper  sulphate  into  the  tube  next  to  the  filter  before  intro- 
ducing the  mixture  containing  the  cheese.  On  top  of  the  mixture  place  a  tuft  of 
ignited  asbestos,  and  place  the  tube  in  a  continuous  extraction  apparatus  and  ex- 
tract with  anhydrous  ether  for  fifteen  hours.  Dry  the  fat  obtained  at  100°  to  constant 
weight. 

DETERMINATION    OF    CASEIN. 

Make  a  determination  of  nitrogen  by  the  Kjeldahl  method,  taking  about  2  grams 
of  cheese,  and  multiply  the  result  by  6.25  for  casein. 

OTHER    CONSTITUENTS. 

The  sum  of  the  percentages  of  the  different  constituents,  determined  as  above, 
subtracted  from  100  will  give  the  amount  of  organic  acids,  milk  sugar,  etc.,  in  the 
«heese. 
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METHODS  OF  ANALYSIS  FOR  FERMENTED  LIQUORS. 

I.  Specific  gravity. — The  specific  gravity  is  taken  at  15. 5C  by  means  of  a  pyknorneter 
or  a  Westpkal  balance  controlled  by  a  pyknorneter;  or  a  delicate  spindle  maybe 
used  which  has  been  carefully  calibrated  by  a  pyknorneter. 

II.  (a)  Alcoliol  by  iceight. — Abou '"  100  grams  of  the  liquor  are  weighed  or  100  grams 
measured  from  a  burette  at  15.5°,  as  determined  by  the  specific  gravity,  50  cc.  of 
vrater  added,  and  100  cc,  distilled  in  an  appropriate  distilling  apparatus  provided 
with  a  safety  bulb  and  mercury  valve.  The  specific  gravity  of  the  distillate  is  deter- 
mined as  in  I.  It  is  also  weighed  or  its  weight  calculated  from  the  specific  gravity. 
The  corresponding  percentage  of  alcohol  is  obtained  from  the  official  tables  (p.  381), 
and  this  figure  multiplied  by  the  weight  of  the  distillate  and  the  result  divided  by 
the  weight  of  the  sample  taken  gives  the  per  cent  of  alcohol  by  weight  contained 
therein. 

(6)  Alcohol  by  volume. — The  percentage  of  alcohol  by  volume  of  the  liquor  is  the 
same  as  that  of  the«distillate  and  is  obtained  from  the  official  tables  (p.  381). 

III.  Extract. — (a)  Dry  wines,  beers,  ales,  etc.  Fifty  cubic  centimeters  are  weighed 
in  a  platinum  dish.85  mm.  in  diameter  and  capable  of  holding  75  cc.  and  evaporated 
on  the  water  bath  to  a  sirupy  consistence.  The  residue  is  heated  for  two  and  a  half 
hours  in  a  drying  oven  at  the  temperature  of  boiling  water. 

(b.)  Sweet  wines.  (1)  Of  liquors  containing  more  than  4  per  cent  solids  not  more 
than  10  cc.  should  be  taken. 

(2)  Ten  cubic  centimeters  of  the  liquor  are  weighed  and  diluted  to  100  cc.  with 
vrater.     Fifty  cubic  centimeters  of  this  solution  are  evaporated  as  described  under  (a). 

(3)  Alternate  method.  Fifty  cubic  centimeters  of  wine  are  carefully  measured  into 
a  platinum  or  porcelain  dish  and  evaporated  on  the  water  bath  until  the  volume  is 
reduced  to  one-third.  The  dealcoholized  liquid  is  washed  into  a  50  cc.  flask,  cooled,  and 
made  up  to  the  original  volume.  It  is  mixed  thoroughly  and  the  specific  gravity 
ascertained  with  a  pyknorneter  or  an  accurately  standardized  spindle.  The  per 
cent  of  total  solids,  in  case  the  pyknorneter  is  used,  is  obtained  from  the  appended 
table. 

IV.  Total  acidity  {expressed  as  tartaric  acid). — Expel  any  carbonic  acid  that  is 
present  by  continued  shaking.  Transfer  10  cc.  to  a  beaker  and,  in  the  case  of  white 
wines,  add  about  10  drops  of  a  neutral  litmus  solution.  Add  ^  sodium  hydrate 
solution  until  the  red  color  changes  to  violet.  Then  add  the  reagent,  a  few  drops 
at  a  time  until  a  drop  of  the  liquid,  placed  on  delicate  red  litmus  paper,  shows  an 
alkaline  reaction. 

One  cubic  centimeter  A  sodium  hydrate  solution  =  0.0075  gram  tartaric  acid. 

V.  Volatile  acids  {expressed  as  acetic  acid). — Fifty  cubic  centimeters  of  wine,  to  which 
a  little  tannin  has  been  added  to  prevent  foaming,  are  heated  in  a  flask  which  is 
connected  with  a  flask  supplying  steam  and  a  vertical  condenser.  Both  flasks  are 
heated  until  the  liquids  are  boiling,  when  the  lamp  under  the  flask  containing  the 
wine  is  turned  down,  and  the  steam  passed  through  until  200  cc.  have  been  collected 
in  the  receiver.  The  distillate  is  titrated  with  -\  sodium  hydrate  solution  and  com- 
puted as  acetic  acid. 

One  cubic  centimeter  |*  sodium  hydrate  solution  =  0.0060  gram  acetic  acid. 

VI.  Glycerol. — {a)  In  dry  wines.  One  hundred  cubic  centimeters  of  wine  are 
evaporated  in  a  jDorcelain  dish  to  about  10  cc,  a  little  quartz  sand  and  milk  of  lime 
added,  and  the  evaporation  carried  almost  to  dryness.  The  residue  is  mixed  with 
50  cc.  of  90  per  cent  alcohol,  using  a  glass  pestle  or  spatula  to  break  up  any  solid 
particles.  It  is  then  heated  to  boiling  on  the  water  bath,  allowed  to  settle,  and 
the  liquid  filtered  into  a  small  flask.  The  residue  is  repeatedly  extracted  in  a 
similar  manner  with  small  portions  of  boiling  alcohol  until  the  filtrate  in  the  flask 
amounts  to  about  150  cc.  A  little  quartz  sand  is  then  added  to  it,  the  flask  con- 
nected with  a  condenser,  and  the  alcohol  distilled  slowly  until  about  10  cc.  remain. 
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The  evaporation  is  then  continued  on  the  water  bath  until  the  residue  becomes 
sirupy.  It  is  cooled  and  dissolved  in  10  cc.  of  absolute  alcohol.  Solution  may  be 
facilitated  by  gentle  heating  on  the  "water  bath.  Fifteen  cubic  ceutimeters  of 
anhydrous  ether  are  then  added  and  the  flask  stoppered  and  allowed  to  stand  until 
the  precipitate  has  collected  on  the  sides  aud  bottom  of  the  flask.  The  clear  liquid 
is  decanted  into  a  tared  weighing  bottle,  the  precipitate  repeatedly  washed  with  a 
few  cubic  centimeters  of  a  mixture  of  1  part  absolute  alcohol  and  1.5  parts  anhydrous 
ether  and  the  washings  added  to  the  solution.  The  ether-alcohol  is  removed  on  the 
water  bath  and  the  residue  dried  one  hour  in  a  water  oven. 

(b)  In  sweet  wine.  One  hundred  cubic  centimeters  of  wine  are  evaporated  on  the 
water  bath  to  a  sirupy  consistence,  a  little  quartz  sand  being  added  to  render  subse- 
quent extraction  easier.  The  residue  is  repeatedly  extracted  with  absolute  alcohol 
until  the  united  extracts  amount  to  100  to  150  cc.  The  extract  is  collected  in  a  flask 
and  for  every  part  of  alcohol  used  1.5  parts  of  ether  are  added,  the  liquid  well  shaken, 
and  allowed  to  stand  until  it  becomes  clear.  The  supernatant  liquid  is  decanted 
into  a  beaker,  and  the  precipitate  washed  with  a  few  cubic  centimeters  of  a  mixture 
of  one  part  alcohol  and  T+  parts  ether.  The  united  liquids  are  distilled,  the  evapo- 
ration being  finished  on  the  water  bath,  the  residue  is  dissolved  in  water,  transferred 
to  a  porcelain  dish,  and  treated  as  under  (a). 

(c)  It  is  necessary  to  test  the  glycerol  from  sweet  wines  for  sugar,  and  if  any  is 
present  it  must  be  estimated  by  Fehling-Soxhlet's  method,  given  below,  and  its 
weight  subtracted  from  that  of  the  glycerol. 

VII.  Seducing  sugar. — Fehling-Soxhlet  method.  For  reagents  required  see  methods 
for  sugar  analysis.  In  applying  this  method  it  is  necessary  to  use  solutions  con- 
taining not  more  than  1  per  cent  of  sugar. 

(1)  Preliminary  test.  One  hundred  cubic  centimeters  of  wine  are  accurately  neu- 
tralized with  normal  sodium  hydrate  solution,  dealcoholized  by  evaporation  to  one- 
third,  cooled,  and  the  original  volume  restored  with  water.  Bed  wines  must  be 
decolorized  with  animal  charcoal.  Twenty-five  cubic  centimeters  of  copper  solution 
and  25  cc.  of  Seignette  salt  solution  are  heated  to  boiling  in  a  deep  porcelain  evapo- 
rating dish.  The  wine  is  then  added  from  a  burette  until  the  fluid,  after  two  min- 
utes' boiling,  no  longer  has  a  blue  color.  This  gives  an  approximate  estimate  of  the 
amount  of  reducing  sugar  present,  and  the  wine  is  then  diluted  so  as  to  contain  about 
1  per  cent. 

(2)  Final  determination.  Twenty-five  cubic  centimeters  of  the  copper  solution, 
25  cc.  of  the  Seignette  salt  solution,  and  23  to  21  cc.  of  the  diluted  wine  are  heated 
two  minutes  to  boiling,  the  precipitated  copper  oxid  allowed  to  settle  and  a  small 
quantity  of  the  liquid  filtered  through  a  folded  filter.  If  the  filtrate  is  greenish  it 
contains  copper;  if  it  is  yellow  it  is  cooled,  acidulated  with  acetic  acid,  and  tested 
with  a  few  drops  of  potassium  ferrocyanid  solution.  A  reddish  color  indicates  cop- 
per, and  shows  that  not  enough  wine  has  been  added.  The  experiment  is  repeated, 
adding  1  cc.  more  if  copper  was  x>resent,  or  1  cc.  less  if  it  was  not  present.  The 
experiments  are  repeated  until  filtrates  are  obtained  representing  a  difference  of 
0.1  cc.  of  wine,  one  of  which  contains  copper  and  one  not.  The  mean  of  the  two  con- 
tains the  amount  of  sugar  equivalent  to  50  cc.  of  Fehling  solution. 

Fifty  cubic  centimeters  Fehling  solution  =  0.2375  gram  grape  sugar. 

(3)  Allihn's  method.     (See  this  method  under  sugar  analysis.) 

VIII.  Polarization. — "Whenever  practicable  angular  rotation  (YVildpolaristrobome- 
ter)  is  to  be  used.  When  any  other  instrument  is  used  the  results  are  to  be  cal- 
culated to  equivalents  of  Wild's  polaristrobometer  (angular  rotation)  in  a  220  mm. 
tube.     All  results  are  to  be  stated  as  the  polarization  of  the  undiluted  wine. 

Factors:  1°  Wild  =  2.89005  Ventzke-Soleil  or  Schmidt  and  Haensch. 

1-  Ventzke-Soleil  or  Schmidt  and  Haensch  =  0.346015°  Wild. 
(«)  In  white  wines.     Sixty  cubic  centimeters  of  wine  are  decolorized  with  3  cc.  of 
lead  subacetate  and  filtered.     To  30  cc.  of  the  filtrate  14-  cc.  of  a  saturated  solution 
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of  sodium  carbonate  are  added,  filtered  and  the  filtrate  polarized.     Tliis  gives  a  dilu- 
tion of  10  to  11  which  must  be  considered  in  the  calculation. 

(b)  In  red  wines.  Sixty  cubic  centimeters  of  wine  are  decolorized  with  6  cc.  of 
lead  subacetate  and  filtered.  To  30  cc.  of  the  filtrate  3  cc.  of  a  saturated  solution  of 
sodium  carbonate  are  added,  filtered  and  the  filtrate  polarized.  The  dilution  in  this 
case  is  5  to  6. 

(c)  In  sweet  wines. 

(1)  Before  inversion.  Twenty-five  cubic  centimeters  are  decolorized  in  a  50  cc. 
flash  with  1  cc.  of  lead  subacetate,  one-half  cubic  centimeter  of  a  saturated  solution 
of  sodium  carbonate  is  added,  the  liquid  made  up  to  the  mark  with  water,  filtered 
and  polarized.     The  dilution  is  1  to  2. 

(2)  The  wine  is  polarized  after  inversion.  Twenty-five  cubic  centimeters  of  wine 
are  placed  in  a  50  cc.  flash  with  2.5  cc.  strong  hydrochloric  acid.  After  mixing  well 
the  flask  is  placed  in  water  and  heated  until  a  thermometer,  placed  in  the  flask 
with  the  bulb  as  near  the  center  of  the  liquid  as  possible,  marks  68°,  consuming 
about  ten  minutes  in  the  heating.  It  is  then  removed,  cooled  quickly  to  room  tem- 
perature, decolorized  with  lead  subacetate  and  sodium  carbonate,  made  up  to  the 
mark,  filtered  and  polarized,  the  temperature  being  noted. 

(3)  After  fermentation.  Fifty  cubic  centimeters  of  wine,  which  has  been  deal- 
coholized  and  made  up  to  the  original  volume  with  water,  are  mixed  in  a  small  flask 
with  well-washed  beer  yeast  and  kept  at  30°  C.  until  fermentation  has  ceased, 
which  requires  from  two  to  three  days.  The  liquid  is  then  washed  into  a  100  cc. 
flask,  a  few  drops  of  a  solution  of  acid  mercuric  nitrate  and  then  lead  subacetate 
and  sodium  carbonate  solution  added.  The  flask  is  filled  to  the  mark  with  water, 
shaken,  the  solution  filtered  and  polarized. 

Application  of  the  analytical  methods.— (a)  The  wine  shows  no  rotation.  This  may 
be  due  to  the  absence  of  any  rotatory  body:  to  the  simultaneous  presence  of  the 
dextrorotatory  nonfermentable  constituents  of  commercial  dextrose  and  levorota- 
tory sugar,  or  to  the  simultaneous  presence  of  dextrorotatory  cane  sugar  and  levo- 
rotatory  invert  sugar. 

(1)  The  wine  is  inverted.     A  levorotation  shows  the  presence  of  cane  sugar. 

(2)  The  wine  is  fermented.  A  dextrorotation  shows  that  both  levorotatory 
sugar  and  the  unfermentable  constituents  of  commercial  dextrose  are  present. 

II  in  both  cases  no  change  took  place  it  proves  the  absence  of  unfermented  cane 
sugar,  the  unfermentable  constituents  of  commercial  dextrose  and  of  levorotatory 
sugar. 

(?))  The  wine  is  dextrorotatory.  This  may  be  caused  by  unfermented  cane  sugar, 
the  unfermentable  constituents  of  commercial  dextrose,  or  both. 

(1)  The  wine  is  inverted. 

(a)  It  rotates  to  the  left  after  inversion.     Unfermented  cane  sugar  is  present. 

(3)  It,  rotates  more  than  0.8°  Wild  to  the  right.  The  unfermentable  constituents 
of  commercial  dextrose  are  present. 

()-)  It  rotates  less  than  0.8°  and  more  than  0.3C  "Wild  to  the  right.  It  is  in  this 
case  treated  as  follows : 

Two  hundred  and  ten  cubic  centimeters  of  the  wine  are  evaporated  in  a  porcelain 
dish  to  a  thin  sirup  with  a  few  drops  of  a  20  per  cent  solution  of  potassium  acetate. 
To  the  residue  200  cc.  of  90  per  cent  alcohol  are  added  with  constant  stirring.  The 
alcoholic  solution  is  filtered  into  a  flask,  and  the  alcohol  removed  by  distillation 
until  about  5  cc.  remain.  The  residue  is  mixed  with  Avashed  boneblack,  filtered 
into  a  graduated  cylinder,  and  washed  until  the  filtrate  amounts  to  30  cc.  When 
the  filtrate  shows  a  dextrorotation  of  more  than  0.5°  Wild  it  proves  the  presence 
of  the  unfermentable  constituents  of  commercial  dextrose. 

(c)  The  wine  rotates  to  the  left.  It  contains  unfermented  levorotatory  sugar, 
derived  either  from  the  must  or  from  the  inversion  of  added  cane  sugar.  It  may, 
however,  also  contain  unfermented  cane  sugar  and  the  unfermentable  constituents  of 
commercial  dextrose. 
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(1)  The  wine  is  fermented  according  to  VIII  (c),  3. 

(a)  It  polarizes  10c  after  fermentation.     It  contains  only  levorotatory  sugar. 
(3)  It  rotates  to  the  right.     It  contains  both  levorotatory  sngar  and  the  unfer- 
mentahle  constituents  of  commercial  dextrose. 

(2)  The  wine  is  inverted  according  to  YIII  (c),  2. 

(a)  It  is  more  strongly  levorotatory  after  inversion.  It  contains  both  levorota- 
tory sugar  and  nnfermented  cane  sugar. 

IX.  Tannin  and  coloring  matter. — Determine  by  the  Lowenthal-Neubauer  method. 
Eeagents:  Potassium  permanganate  solution,  1.333  grams  IOIn04  are  dissolved  in 
1  liter  of  water. 

Indigo  solution:  6  grams  of  sodium  indigo  sulphate  are  dissolved  in  500  cc.  of 
water,  with  the  aid  of  heat  cooled,  50  cc.  of  concentrated  sulphuric  acid  added  and 
the  solution  made  up  to  1  liter  and  filtered. 

^solution  of  oxalic  acid:  10  cc.  =  0.04157  gram  tannin. 

Purified  boneblack :  Finely  pulverized  boneblack  is  extracted  with  hydrochloric 
acid,  and  washed  with  distilled  water  until  all  the  acid  has  been  removed.  The 
boneblack  is  kept  just  covered  with  water. 

The  potassium  permanganate  solution  is  standardized  by  means  of  the  £>  oxalic 
acid  solution. 

(1)  One  hundred  cubic  centimeters  of  wine  are  weighed  in  a  flask,  dealcoholized 
and  the  original  volume  restored  with  water.  Ten  cubic  centimeters  are  measured 
by  means  of  a  burette  in  a  porcelain  casserole,  having  a  capacity  of  about  a  liter 
and  750  cc.  of  water  and  20  cc.  of  the  indigo  solution  added,  the  latter  being  meas- 
ured from  a  burette.  The  potassum  permanganate  solution  is  then  added  from  a 
burette,  a  cubic  centimeter  at  a  time,  until  the  blue  color  changes  to  green,  then  a 
few  drops  at  a  time  until  the  liquid  becomes  golden  yellow.     Eesult  a. 

(2)  Ten  cubic  centimeters  of  the  dealcoholized  wine,  measured  out  as  in  1,  are 
treated  with  boneblack  for  fifteen  minutes,  filtered,  and  the  boneblack  washed  care- 
fully. The  filtrate  is  diluted  with  750  cc.  of  water,  20  cc.  of  indigo  solution  added, 
and  the  titration  carried  out  as  in  1.     Eesult  b. 

Eesult  a  —  Eesult  6  =  Eesult  c=the  number  of  cubic  centimeters  of  the  potassium 
permanganate  solution  required  for  the  oxidation  of  the  tannin  and  coloring  matter 
in  10  cc.  of  wine. 

X.  Potassium  bitartrate. — The  determination  of  potassium  bitartrate  is  necessary 
when  an  estimation  of  the  tartaric  acid  is  desired. 

Fifty  cubic  centimeters  of  wine  are  measured  into  a  porcelain  dish  and  evaporated 
to  a  sirupy  consistence,  a  little  quartz  sand  being  added  to  render  subsequent 
extraction  easier.  After  cooling,  70  cc.  of  96  per  cent  alcohol  are  added  with 
constant  stirring.  After  standing  for  twelve  hours  at  as  low  a  temperature  as  prac- 
ticable, the  solution  is  filtered  off  and  the  precipitate  washed  with  alcohol  until 
the  filtrate  is  no  longer  acid.  The  alcoholic  filtrate  is  preserved  for  the  estimation 
of  the  tartaric  acid.  The  filter  and  precipitate  are  returned  to  the  porcelain  dish 
and  repeatedly  treated  with  hot  water,  each  extraction  being  filtered  into  a  flask 
or  beaker  until  the  washings  are  neutral.  The  combined  filtrates  and  washings  are 
then  titrated  with  A  sodium  hydrate  solution. 

One  cubic  centimeter  i£  sodium  hydrate  solution  =  0.0188  potassium  bitartrate. 

XL  Tartaric,  malic,  and  succinic  acids. — (a)  According  to  Schmidt  and  Hiepe's 
method. 

Two  hundred  cubic  centimeters  of  wine  are  evaporated  one-half,  cooled,  and  basic 
lead  acetate  added  until  the  reaction  is  alkaline.  The  precipitate  is  filtered  off  and 
washed  with  cold  water  until  the  filtrate  shows  only  a  slight  reaction  for  lead. 
The  precipitate  is  washed  from  the  filter  into  a  beaker  by  means  of  hot  water,  and 
treated  hot  with  H2S  until  all  the  lead  is  converted  into  sulphid.  It  is  then 
filtered  hot  and  the  lead  sulphid  washed  with  hot  water  until  the  washings  are  no 
longer  acid.  The  filtrate  and  washings  are  evaporated  down  to  50  cc.  and  accu- 
rately neutralized  with  potassium  hydrate.     An  excess  of  a  saturated  solution  of 
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calcium  acetate  is  added  and  the  liquid  allowed  to  stand  from  four  to  six  hours 
with  frequent  stirring.  It  is  then  filtered  and  the  precipitate  washed  until  the 
filtrate  amounts  to  exactly  100  cc.  The  precipitate  of  calcium  tartrate  is  converted 
into  calcium  oxid  by  igniting  in  a  platinum  crucible.  After  cooling,  from  10  to  15 
cc.  of  normal  hydrochloric  acid  are  added,  the  solution  washed  into  a  beaker  and 
accurately  titrated  with  normal  potassium  hydrate  solution.  Every  cubic  centi- 
meter of  normal  acid  saturated  by  the  calcium  oxid  is  equivalent  to  0.075  gram 
tartaric  acid.  To  the  amount  so  obtained,  0.0286  gram  must  be  added  representing 
the  tartaric  acid  held  in  solution  in  the  filtrate  as  calcium  tartrate.  The  sum  rep- 
resents the  total  tartaric  acid  in  the  wine. 

The  filtrate  from  the  calcium  tartrate  is  now  evaporated  to  about  20  to  30  cc, 
cooled,  and  mixed  with  three  times  its  volume  of  96  per  cent  alcohol.  After  standing 
several  hours  the  precipitate  is  collected  on  a  weighed  filter,  dried  at  100°  C,  and 
weighed.  It  represents  the  calcium  salts  of  malic,  succinic,  and  sulphuric  acids  and 
of  the  tartaric  acid  which  remained  in  solution.  This  precipitate  is  dissolved  in  a 
minimum  quantity  of  hydrochloric  acid,  filtered,  and  the  filter  washed  with  hot  water. 
Potassium  carbonate  solution  is  added  to  the  hot  filtrate  and  the  precipitated  cal- 
cium carbonate  filtered  off  and  washed.  This  filtrate  contains  the  potassium  salts  of 
the  above-named  acids.  It  is  neutralized  with  acetic  acid,  evaporated  to  a  small 
volume,  and  precipitated  hot  with  BaCh.  The  precipitate  of  barium  succinate  and 
sulphate  is  filtered  off,  washed  with  hot  water,  and  treated  on  the  filter  with  dilute 
hydrochloric  acid.  The  BaS04  remaining  behind  is  washed,  dried,  ignited,  and 
weighed.  In  the  filtrate  which  contains  the  succinic  acid  and  the  barium  equiva- 
lent to  it,  the  latter  is  precipitated  hot  with  sulphuric  acid,  washed,  dried,  ignited, 
and  weighed.  Two  hundred  and  twenty-three  parts  BaS04  equal  118  parts  succinic 
acid.  The  succinic  and  sulphuric  acids,  as  well  as  the  tartaric  acid  remainiug  in 
solution,  which  was  equal  to  0.0286  gram,  are  to  be  calculated  as  calcium  salts  and 
the  result  deducted  from  the  total  weight  of  the  calcium  precipitate.  The  remain- 
der is  the  calcium  malate,  of  which  172  parts  equal  134  parts  malic  acid. 

(6)  Determination  of  the  tartaric  acid  according  to  the  modified  Berthelot-Fleury 
method. 

Fifty  cubic  centimeters  of  wine  are  measured,  and  10  cc.  of  this  neutralized  with 
potassium  hydrate  solution.  The  two  liquids  are  then  mixed,  and  to  one-fifth  of  the 
volume,  corresponding  to  10  cc.  of  wine,  50  cc.  of  a  mixture  of  equal  parts  of  alcohol 
and  ether  are  added  and  the  mixture  allowed  to  stand  twenty-four  hours.  The  pre- 
cipitated calcium  bitartrate  is  filtered  off,  dissolved  in  water,  and  titrated.  The 
excess  of  potassium  bitartrate  over  the  amount  of  that  constituent  present  in  the 
wine  corresponds  to  the  free  tartaric  acid. 

(c)  Determination  of  the  tartaric  acid  in  the  filtrate  from-  the  potassium  bitar- 
trate X. 

The  filtrate  is  made  up  to  a  definite  volume  with  water  and  divided  into  two  equal 
portions.  One  portion  is  exactly  neutralized  with  ^  sodium  hydrate  solution,  the 
other  portion  added,  the  alcohol  distilled  off,  the  residue  washed  into  a  porcelain 
dish,  and  treated  as  under  X. 

One  cubic  centimeter  ^  sodium  hydrate  solution  =  0.0075  gram  tartaric  acid.  As, 
however,  only  half  of  the  free  tartaric  acid  is  determined  by  this  method  1  cc.  ^ 
sodium  hydrate  =  0.0150  gram  of  the  tartaric  acid  contained  in  the  wine. 

XII.  Coloring  matter.     (Only  anilin  dyes  are  to  be  looked  for.) 

(a)  Fuchsiu.  To  20  cc.  of  wine  add  10  cc.  of  lead  acetate  solution,  heat  slightly, 
and  mix  by  shaking.  Filter  into  a  test  tube,  add  2  cc.  of  amyl  alcohol,  and  shake. 
If  the  amyl  alcohol  is  colored  red,  separate  it  and  divide  it  into  two  portions.  To 
one  add  hydrochloric  acid,  to  the  other  ammonia.  When  the  color  is  due  to  fuchsia 
the  amyl  alcohol  will  in  both  cases  be  decolorized ;  when  due  to  orseille  the  ammonia 
will  change  the  color  of  the  amyl  alcohol  to  purple-violet. 

(b)  Sodium  rosanilinsulphonate.      Method  of  R.  Kayser.      The  wine  is  acidified 
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with  acetic  acid  and  shaken  up  with,  ainyl  alcohol.     The  ainyl  alcohol  is   examined 
spectroscopically  for  the  rosanilin  spectrum. 

XIII.  Inorganic  matter  (ash). — The  residue  from  the  direct  extract  determination 
is  incinerated  at  as  low  a  heat  as  possible.  Eepeated  moistening,  drying,  and  heat- 
ing to  redness  is  advisable  to  get  rid  of  all  organic  substances. 

XIV.  Citric  acid. — Presence  to  be  shown  by  a  qualitative  test,  as  barium  citrate. 

XV.  Sulphuric  acid. — Fifty  cubic  centimeters  of  wine  are  acidified  with  hydro- 
chloric acid  and  precipitated  with  barium  chloric!. 

XVI.  Chlorin. — To  be  determined  in  the  nitric-acid  solution  of  the  burned  resi- 
due. 

XVII.  Calcium  and  magnesium. — Fifty  cubic  centimeters  of  Trine  are  evaporated  to 
dryness  and  the  residue  incinerated.  The  ash  is  dissolved  in  hydrochloric  acid  and 
filtered  into  a  beaker.  To  the  filtrate  ammonia  is  added  until  the  reaction  is 
strongly  alkaline,  and  then  acetic  acid  until  the  precipitate  caused  by  the  ammonia 
is  almost  all  dissolved  and  the  liquid  is  acid.  The  precipitate  of  iron  and  aluminum 
phosphates,  which  is  usually  very  small,  is  filtered  off  and  washed.  The  filtrate  is 
heated  to  boiling  and  ammonium  oxalate  added  until  all  the  calcium  is  precipitated. 
The  calcium  oxalate  is  collected  on  a  Gooch  crucible,  washed  with  hot  water,  dried, 
and  either  weighed  as  calcium  oxalate  or  ignited  and  weighed  as  oxid. 

Magnesium. — The  filtrate  and  washings  from  the  calcium  oxalate  are  evaporated  in 
a  beaker  to  about  10  cc.  and  cooled.  Three  cubic  centimeters  of  sodium  phosphate 
solution  are  then  added,  with  constant  stirring,  and  after  about  fifteen  minutes  4  cc. 
of  ammonia.  After  standing  for  twelve  hours  the  precipitate  is  filtered  off  and  treated 
as  usual. 

XVIII.  Phosphoric  acid. — The  ash  from  50  cc.  of  wine  is  treated  with  nitric  acid  and 
hot  water.  The  solution  is  filtered  into  a  beaker  of  about  150  cc.  capacity.  The 
phosphoric  acid  is  then  determined  by  the  molybdate  method. 

XIX.  Potash. 

(a)  Determined  by  Kayser's  method.  0.7  gram  crystallized  sodium  hydrate  and 
2  grams  tartaric  acid  are  dissolved  in  100  cc.  of  wine,  150  cc.  of  92  to  94  per  cent 
alcohol  added,  and  the  liquid  allowed  to  stand  twenty-four  hours.  The  precipitated 
potassium  bitartrate  is  collected  on  a  small  filter  and  washed  with  50  per  cent  alco- 
hol until  the  filtrate  amounts  to  260  cc.  The  precipitate  and  filter  are  then  trans- 
ferred to  the  beaker  in  which  the  precipitation  was  made,  dissolved  in  hot  water, 
made  up  to  200  cc.  and  50  cc,  titrated  with  £L  sodium  hydrate  solution;  0.004  gram 
must  be  added  to  the  final  result,  this  representing  the  potash  which  remains  in 
solution  as  bitartrate. 

(b)  In  the  ash  of  100  cc.  of  wine  as  potassium-platinum  chlorid. 

XX.  Gum  and  dextrin. — Four  cubic  centimeters  of  wine  are  mixed  with  10  cc.  of  96 
per  cent  alcohol.  When  gum  arabic  or  dextrin  is  present  a  lumpy,  thick,  and 
stringy  precipitate  is  produced,  whereas  pure  wine  becomes  at  first  opalescent  and 
then  gives  a  flocculent  precipitate. 

XXI.  Sulphurous  acid. — One  hundred  cubic  centimeters  of  wine  are  distilled  in  a 
current  of  carbonic-acid  gas  after  the  addition  of  phosphoric  acid  until  about  50  cc. 
have  passed  over.  The  distillate  is  collected  in  accurately  standardized  iodin  solu- 
tion. "When  the  distillation  is  finished  the  excess  of  iodin  is  determined  with 
standardized  sodium  thiosulphate  solution,  and  the  sulphurous  acid  calculated  from 
the  iodin  used. 

XXII.  Salicylic  acid. — Method  of  W.  D.  Bigelow.  Place  100  cc.  of  the  wine  in  a 
separatory  funnel,  add  5  cc.  of  sulphuric  acid  (1:3)  and  extract  with  a  sufficient 
quantity  of  a  mixture  of  8  to  9  parts  of  ether  to  1  part  of  petroleum  ether.  Throw 
away  the  aqueous  solution,  wash  the  ether  once  with  water,  then  shake  thoroughly 
with  about  50  cc.  of  water,  to  which  from  6  to  8  drops  of  0.5  per  cent  solution  of  Fe^Clo 
have  been  added.  Discard  the  aqueous  solution,  wash  again  with  water,  transfer 
the  ethereal  solution  to  a  porcelain  dish,  and  "allow  to   evaporate  spontaneously. 
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Then  beat  the  dish  on  the  steam  hath,  take  up  with  1  to  2  cc.  of  cold  water,  filter 
into  a  test  tube,  and  add  1  to  2  drops  of  0.5  per  cent  solution  of  Fe2Cl6.  The  presence 
of  salicylic  acid  is  indicated  by  the  appearance  of  a  violet-red  coloration.  In  the 
case  of  red  wines  a  second  extraction  of  the  residue  with  ether  mixture  is  some- 
times necessary.  This  is  determined  by  the  amount  of  residue  left  in  the  dish  on 
the  evaporation  of  the  ether. 

Hager-Schulze  table  for  the  determination  of  the  extract  by  the  indirect  method. 


Hager. 

Specific 
gravity. 

Sclmlze 

Hager. 

Specific 
gravity. 

Sclmlze 

Hager. 

Specific 
gravity. 

Schulze 

Hager. 

Specific 
gravity. 

Scliulze 

0.84 

1.  0038 

1.00 

1.39 

1. 0063 

1.64 

1.94 

1.  0088 

2.28 

2.48 

1.  0113 

2.92 

0.86 

1.  0039 

1.02 

1.42 

1.  0064 

1.67 

1.96 

1.  0089 

2.30 

2.50 

1.  0114 

2.94 

0.88 

1.  0040 

1.05 

1.44 

1.  0065 

1.69 

1.98 

1. 0090 

2.33 

2.52 

1.  0115 

2.97 

0.90 

1.  0041 

1.08 

1.46 

1.  0066 

1.72 

2.00 

1. 0091 

2.35 

2.54 

1.0116 

2.99 

0.92 

.  1.  0042 

1.10 

1.48 

1.  0067 

"    1.74 

2.03 

1.  0092 

2.38 

2.57 

1.  0117 

3.02 

0.94 

1.  0043 

1.13 

1.50 

1.  0068 

1.77 

2.05 

1,  0093 

2.41 

2.59 

1.  0118 

3.05 

0.96 

1.  0044 

1.15 

1.  52 

1.  0069 

1.79 

2  07 

1.  0094 

2.43 

2.61 

1.  0119 

3.07 

0.98 

1.0045 

1.18 

1.55 

1. 0070 

1.82 

2.09 

1.  0095 

2.46 

2.64 

1.  0120 

3.10 

1.00 

1  004G 

1.21 

1.57 

1.  0071 

1.84 

2.11 

1.  0096 

2.48 

2.66 

1.0121 

3.12 

1.02 

1.  0047 

1.23 

1.59 

1.  0072 

1.87 

2.14 

1.  0097 

2.51 

2.68 

1.  0122 

3.15 

1.04. 

1. 0048 

1.26 

i.ei 

1.  0073 

1.90 

2.16 

1. 0098 

2.53 

2.70 

1.  0123 

3.17 

1.06 

1. 0049 

1.29 

1.64 

1.  0074 

1.92  ! 

2,18 

1. 0099 

2.56 

2.72 

1.  0124 

3.20 

1.08 

1.  0050 

1.31 

1.66 

1.  0075 

1.95 

2.21 

1.  0100 

2.58 

2.75 

1.  0125 

3.23 

1.10 

1.0051 

1.34 

1.68 

1.  0076 

1.97 

2.23 

1.0101 

2.61 

2.77 

1.0126 

3.25 

1.12 

1.  0052 

1.36 

1.70 

1.  0077 

2.00 

2.25 

1.  0102 

2.64 

2.79 

1.  0127 

3.28 

1.15 

1.  0053 

1.39 

1.72 

1.  0078 

2.02 

2.27 

1.  0103 

2.66 

2.82 

I.  0128 

3.30 

1.17 

1.  0054 

1.41 

1.75 

1. 0079 

2.05 

2.30 

1.  0104 

2.69 

2.84 

1.  0129 

3.33 

1.19 

1.0055 

1.44 

1.77 

1.  0080 

2.07 

2.32 

1.  0105 

2.71 

2.86 

1.0130 

3.35 

1.22 

1.  0056 

1.46 

1.79 

1.  0081 

2.10 ; 

2.34 

1.  0106 

2.74 

2.88 

1.  0131 

3.38 

1.25 

1.0057 

1.49 

1.82 

1.  0082 

2.12 

2.36 

1.  0107 

2.76 

2.90 

1.  0132 

3.41 

1.27 

1.0058 

1.51 

1.84 

1.  0083 

2.15 

2.38 

1.  0108 

2.79 

2.92 

1.  0133 

3.43 

1.30 

1.0059 

1.54 

1.86 

1.0084 

2.17 

2.40 

1. 0109 

2.82 

2.94 

1.  0134 

3.46 

1.32 

1.  0060 

1.56 

1.88 

.1.0085 

2.20 

2.42 

1.  0110 

2.84 

2.96 

1.  0135 

3.48 

1.34 

1.  0061 

1.59 

1.90 

1.  0086 

2.23 

2.44 

1.0111 

2.87 

2.98 

1.0136 

3.51 

1.37 

1.0062 

1.62 

1.92 

1.  0087 

2.25 

2.46 

1. 0112 

2.89 

3.00 

1. 0137 

3.54 
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Table  II. — Percentage  of  alcohol  by  weight  and  by  volume. 
[Recalculated,  from  Gilpin's.  Drinkwater's,  Squibb's,  etc.,  determination,  by  Edgar  Richards.] 


Specific 
gravity 
at§g°F. 

Per 
cent 
alcohol 
by  vol- 
ume. 

Per 

cent 

alcohol 

by 

weight. 

Specific 
gravitv 
at|§oJF. 

Per 
cent 
alcohol 
by  vol- 
ume. 

Per 

cent 

alcohol 

by 

weight. 

Specific 
gravitv 
at|S=F. 

Per 

cent 
alcohol 
by  vol- 
ume. 

Per 

cent 
alcohol 

by 

weight. 

Specific 
gravitv 
at§S°l\ 

Per 

cent 
alcohol 
by  vol- 
ume. 

Per 

cent 
alcohol 

by 
weight. 

1.00000 

0.00 

0.00 

0.99629 

2.50 

1.99 

0.992S1 

5.00 

1.00 

0.9S959 

7.50 

6.02 

0.  99992 

.05 

.04 

622 

.55 

2.03 

274 

.05 

.04 

953 

.  55 

.06 

984 

.10 

.08 

615 

.60 

.07 

268 

.10 

.08 

947 

.60 

.10 

976 

.15 

.12 

607 

.65 

.11 

261 

.15 

.12 

940 

.65 

.14 

968 

.20 

.16 

600 

.70 

.15 

255 

.20 

.16 

934 

.70 

.18 

961 

.25 

.20 

593 

.75 

.19 

248 

.25 

.20 

928 

.75 

.22 

953 

.30 

.24 

586 

.80 

.23 

241 

.30 

.24 

922 

.80 

.26 

945 

.35 

.28 

579 

.85 

.27 

235 

.35 

.28 

916 

.85 

.30 

937 

.40 

.32 

571 

.90 

.31 

228 

.40 

.32 

909 

.90 

.34 

930 

.45 

.36 

564 

.95 

.35 

222 

.45 

.36 

903 

.95 

.38 

.99923 

0.50 

0.10 

.99557 

3.00 

2.39 

.99215 

5.50 

4.10 

.9S897 

8.00 

6.12 

915 

.  55 

.44 

550 

.05 

.43 

208 

.55 

.44 

891 

.05 

.46 

907 

.60 

.48 

543 

.10 

.47 

202 

.60 

.48 

885 

.10 

.50 

900 

.65 

.52 

536 

.15 

.51 

195 

.65 

.52 

879 

.15 

.54 

892 

.70 

.56 

529 

.20 

.55 

189 

.70 

.56 

873 

.20 

.58 

884 

.  75 

.60 

522 

.25 

.59 

182 

.  75 

.60 

867 

.25 

.62 

877 

.80 

.64 

515 

.30 

.64 

175 

.80 

.64 

861 

.30 

.67 

869 

.85 

.67 

508 

.35 

.68 

169 

.85 

.68 

855 

.35 

.71 

861 

.90 

.71 

501 

.40 

.  72 

162 

.90 

.  72 

849 

.40 

.  75 

854 

.95 

.  75 

494 

.45 

.76 

156 

.95 

.76 

843 

.45 

.79 

.99S19 

1.00 

0.79 

.99187 

3.50 

2.S0 

.99119 

6.00 

1.80 

.9S837 

8.50 

6.83 

842 

.05 

.83 

480 

.  55 

.84 

143 

.05 

.84 

831 

.55 

.87 

834 

.10 

.87 

473 

.60 

.88 

136 

.10 

.88 

825 

.60 

.91 

827 

.15 

.91 

466 

.65 

.92 

130 

.15 

.92 

819 

.65 

.95 

819 

.20 

.95 

459 

.70 

.96 

123 

.20 

.96 

813 

.70 

.99 

812 

.25 

.99 

452 

.75 

3.00 

117 

.25 

5.00 

807 

.75 

7.03 

805 

.30 

1.03 

445 

.80 

.04 

111 

.30 

.05 

801 

.80 

.07 

797 

.35 

.07 

438 

.85 

.08 

104 

.35 

.09 

795 

.85 

.11 

790 

.40 

.11 

431 

.90 

.12 

098 

.40 

.13 

789 

.90 

.15 

782 

.45 

.15 

424 

.95 

.16 

091 

.45 

.17 

783 

.95 

.19 

.997  75 

1.50 

1.19 

.99417 

1.00 

3.20 

.99085 

6.50 

5.21 

.9S777 

9.00 

7.23 

768 

.55 

.23 

410 

.05 

.24 

079 

.  55 

.25 

771 

.05 

.27 

760 

.60 

.27 

403 

.10 

.28 

072 

.60 

.29 

765 

.10 

.31 

753 

.65 

.31 

397 

.15 

.32 

066 

.65 

.33 

759 

.15 

.35 

745 

.70 

.35 

390 

.20 

.36 

059 

.70 

.37 

754 

.20 

.39 

738 

.  75 

.39 

383 

.25 

.40 

053 

.75 

.41 

748 

.25 

.43 

731 

.80 

.43 

376 

.30 

.44 

047 

.80 

.45 

742 

.30 

.48 

723 

.85 

.47 

369 

.35 

.48 

040 

.85 

.49 

736 

.35 

.52 

716 

.90 

.51 

363 

.40 

.52 

034 

.90 

.53 

730 

.40 

.56 

70S 

.95 

.55 

356 

.45 

.56 

027 

.95 

.  ol 

724 

.45 

.60 

.99701 

2.00 

1.59 

.99319 

1.50 

3.60 

.99021 

7.00 

5.61 

.9S719 

9.50 

7.64 

694 

.05 

.63 

342 

.55 

.64 

015 

.05 

.65 

713 

.  55 

.68 

587 

.10 

.67 

335 

.60 

.68 

009 

.10 

69 

707 

.60 

.72 

679 

.15 

.71 

329 

.65 

.72 

002 

.15 

73 

701 

.65 

.76 

672 

.20 

.  75 

322 

.70 

.76 

. 98996 

.20 

77 

695 

.70 

.80 

665 

.25 

.79 

315 

.75 

.80 

990 

.25 

81 

689 

.  75 

.84 

658 

.30 

.83 

308 

.80 

.84 

984 

.30 

86 

683 

.80 

.88 

651 

.35 

.87 

301 

.85 

.88 

978 

.35 

90 

678 

.85- 

.92 

643 

.40 

.91 

295 

.90 

.92 

971 

.40 

94 

672 

.90 

.96 

636 

.45 

.95 

288 

.95 

.96 

965 

.45 

98 

666 

.95 

3.00 

382 


Table  II. — Percentage  of  alcohol  by  weight  and  by  volume — Continued. 


Specific 

gravity 
atfgoF. 

Per 
cent 
alcohol 
by  vol- 
ume. 

Per 

cent 
alcohol 

by 

weight. 

Specific 
eravitv 

at  is°r. 

Per 
cent 
alcohol 
by  vol- 
ume. 

Per 

cent 
alcohol 

h\ 
weight. 

Specific 
gravity 
at§§°F. 

Per 
cent 
alcohol 
by  vol- 
ume. 

Per 

cent 

alcohol 

by 

weight. 

Specific 
gravity 
at |8°  P. 

Per 
cent 
alcohol 
by  vol- 
ume. 

Per 

cent 
alcohol 

by 
weight. 

O.9S660 

10.00 

8.04 

0.983S1 

12.50 

10.08 

0.98114 

15.00 

12.13 

0.97859 

17.50 

14.19 

054 

.05 

.08 

375 

.  55 

.12 

108 

.05 

.17 

853 

.55 

.23 

649 

.10 

.12 

370 

.60 

.16 

104 

.10 

.21 

848 

.60 

.27 

643 

.15 

.16 

364 

.65 

.20 

099 

.15 

.25 

843 

.65 

.31 

637 

.20 

.20 

359 

.70 

.24 

093 

.20 

.29 

838 

.70 

.35 

632 

.25 

.24 

353 

.75 

.28 

088 

.  25 

.33 

833 

.75 

.40 

626 

.30 

.29 

348 

.80 

.33 

083 

.30 

.38 

828 

.80 

.44 

620 

.35 

.33 

342 

.85 

.37 

078 

.35 

.42 

823 

.85 

.48 

614 

.40 

.37 

337 

.90 

.41 

073 

.40 

.46 

818 

.90 

.52 

609 

.45 

.41 

331 

.95 

.45 

068 

.45 

.50 

813 

.95 

.56 

.98603 

10.50 

S.45 

.98326 

13.00 

10.19 

.98063 

15.50 

12.54 

.9  7  SOS 

1S.00 

14.60 

597 

.55 

.49 

321 

.05 

.53 

057 

.55 

.58 

803 

.05 

.64 

592 

.60 

.53 

315 

.10 

.57 

052 

.60 

.62 

798 

.10 

.68 

586 

.65 

.57 

310 

.15 

.61 

047 

.65 

.66 

793 

.15 

.73 

580 

.70 

.61 

305 

.20 

.65 

042 

.70 

.70 

788 

.20 

.77 

575 

.  75 

.65 

299 

.25 

.69 

037 

.75 

.  75 

783 

.25 

.81 

569 

.80 

.70 

294 

.30 

.74 

032 

.80 

.79 

778 

.30 

.85 

563 

.85 

.74 

289 

.35 

.78 

026 

.85 

.83 

773 

.35 

.89 

557 

.90 

.78 

283 

.40 

.82 

021 

.90 

.87 

768 

.40 

.94 

552 

.95 

.82 

278 

.45 

.86 

016 

.95 

.91 

763 

.45 

.98 

.98546 

11.00 

8.86 

.98273 

13.50 

10.90 

.98011 

16.00 

12.95 

.97758 

18.50 

15.03 

540 

.05 

.90 

267 

.55 

.94 

005 

.05 

.99 

753 

.55 

.06 

535 

.10 

.94 

262 

.60 

.98 

001 

.10 

13.03 

748 

.60 

.10 

529 

.15 

.98 

256 

.65 

11.02 

. 97996 

.15 

.08 

743 

.65 

.14 

524 

.20 

9.02 

251 

.70 

.06 

991 

.20 

.12 

738 

.70 

.18 

518 

.25 

.07 

246 

.75 

.11 

986 

.25 

.16 

733 

.75 

.22 

513 

.30 

.11 

240 

.80 

.15 

980 

.30 

.20 

728 

.80 

.27 

507 

.35 

.15 

235 

.85 

.19 

975 

.35 

.24 

723 

.85 

.31 

502 

.40 

.19 

230 

.90 

.23 

970 

.40 

.29 

718 

.90 

.38 

496 

.45 

.23 

224 

.95 

.27 

965 

.45 

.33 

713 

.95 

.39 

.98491 

11.50 

9.27 

.9S219 

14.00 

11.31 

.97960 

16.50 

13.37 

•9770S 

19.00 

15.43 

485 

.55 

.31 

214 

.05 

.35 

955 

.55 

.41 

703 

.05 

.47 

479 

.60 

.35 

209 

.10 

.39 

950 

.60 

.45 

698 

.10 

.51 

474 

.65 

.39 

203 

.15 

.43 

945 

.65 

.49 

693 

.15 

.55 

468 

.70 

.43 

198 

.20 

.47 

940 

.70 

.53 

688 

.20 

.59 

463 

.75 

.47 

193 

.25 

.52 

935 

.75 

.  57 

683 

.25 

.63 

457 

.80 

.51 

188 

.30 

.56 

929 

.80 

.62 

678 

.30 

.68 

452 

.85 

.  55 

182 

.35 

.60 

924 

.85 

.66 

673 

.35 

.72 

446 

.90 

.59 

177 

.40 

.64 

919 

.90 

.70 

668 

.40 

.76 

441 

.95 

.63 

172 

.45 

.68 

914 

.95 

.74 

663 

.45 

.80 

.98435 

12.01 

9.67 

.98167 

14.50 

11.72 

.97909 

17.00 

13.78 

.9765S 

19.50 

15.84 

430 

.05 

.71 

161 

.55 

.76 

904 

.05 

.82 

653 

.55 

.88 

424 

.10 

.75 

156 

.60 

.80 

899 

.10 

.86 

648 

.60 

.93 

419 

.15 

.79 

151 

.65 

.84 

894 

.15 

.90 

643 

.65 

.97 

413 

.20 

.83 

146 

.70 

.88 

889 

.20 

.94 

638 

.70 

16.01 

408 

.25 

.87 

•      140 

.  75 

.93 

884 

.25 

.98 

633 

.75 

.05 

402 

.30 

.92 

135 

.80 

.97 

879 

.30 

14.  03 

628 

.80 

.09 

397 

.35 

.96 

130 

.85 

12.01 

874 

.35 

.07 

623 

.85 

.14 

391 

.40 

10.00 

125 

.90 

.05 

869 

.40 

.1? 

618 

.90 

.18 

386 

.45 

.04 

119 

.95 

.09 

864 

.45 

.15 

613 

.95 

.22 

383 


Table  II. — Percentage  of  alcohol  by  weight  and  by  volume — Continued. 


Specific 
gravity 
at§§°F 

Per 
1    cent 
alcohol 
i  by  vol- 
j   nine. 

Per 

cent 

alcohol 

by 

weight. 

Specific 
gravity 
atf§°F. 

Per 
cent 
alcohol 
by  vol- 
ume. 

Per 
cent, 

alcohol 
by 

weight. 

Specific 
gravity 
at|§°F. 

Per 
cent 
alcohol 
by  vol- 
ume. 

Per 

cent 

alcohol 

by 

weight. 

Specific 
gravity 

atfg°F. 

.Per 
cent 
alcohol 
by  vol- 
ume. 

Per 
cent 

alcohol 
by 

weight. 

0.9  7  60S 

20.00 

16.26 

0.97355 

22.50 

18.34 

0.97097 

25.00 

20.43 

0.9682S 

27.50 

22.54 

603 

.05 

.30 

350 

.55 

.38 

092 

.05 

.47 

822 

.55 

.58 

598 

.10 

.34 

345 

.60 

.42 

086 

.10 

.51 

816 

.60 

.62 

593 

.15 

.38 

340 

.65 

.47 

081 

.15 

.56 

811 

.65 

.67 

588 

.20 

.       .42 

335 

.70 

.51 

07G 

.20 

.60 

805 

.70 

.71 

583 

.25 

.46 

330 

.  75 

.  55 

071 

.25 

.64 

800 

.75 

.75 

578 

.30 

.51 

324 

.80 

.59 

065 

.30 

.68 

794 

.80 

.79 

573 

.35 

.58 

319 

.85 

.63 

060 

.35 

.72 

789 

.85 

.83 

568 

.40 

.59 

314 

.90 

.68 

055 

.40 

.77 

783 

.90 

.88 

563 

.45 

.63 

309 

.95 

.72 

049 

.45 

.81 

778 

.95 

.92 

.97558 

20.50 

16.67 

.97304 

23.00 

18.76 

.97044 

25.50 

20.85 

.96772 

28.00 

22.96 

552 

.55 

.71 

299 

.05 

.80 

039 

.  55 

.89 

766 

.05 

23.00 

547 

.60 

.  75 

294 

.10 

.84 

033 

.60 

.93 

761 

.10 

.04 

542 

.65 

.80 

289 

.15 

.88 

028 

.65 

.98 

755 

.15 

.09 

537 

.70 

.84 

283 

.20 

.92 

023 

.70 

21.02 

749 

.20 

.13 

532 

.75 

.88 

278 

.25 

.96 

018 

.75 

.06 

744 

.25 

.17 

527 

.80 

.92 

273 

.30 

19.01 

012 

.80 

.10 

738 

.30 

.21 

522 

.85 

.96 

268 

.35 

.05 

007 

.85 

.14 

732 

.35 

.25 

517 

.90 

17.  01 

263 

.40 

.09 

001 

.90 

.19 

726 

.40 

.30 

512 

.95 

.05 

258 

.45 

.13 

.  96996 

.95 

.23 

721 

.45 

.34 

.97507 

21.00 

17.09 

.97253 

23.50 

19.17 

.96991 

26.00 

21.27 

.96715 

28.50 

23.38 

502 

.05 

.13 

247 

.55 

.21 

986 

.05 

.31 

709 

.55 

.42 

497 

.10 

.17 

242 

.60 

.25 

980 

.10 

.35 

704 

.60 

.47 

492 

.15 

.22 

237 

.65 

.30 

975 

.15 

.40 

698 

.65 

.51 

487 

.20 

.26 

232 

.70 

.34 

969 

.20 

.44 

692 

.70 

.55 

482 

.25 

.30 

227 

.75 

.38 

964 

.25 

.48 

687 

.75 

.60 

477 

.30 

.34 

222 

.80 

.42 

959 

.30 

.52 

681 

.80 

.64 

472 

.35 

.38 

216 

.85 

.46 

953 

.35 

.56 

675 

.85 

.68 

467 

.40 

.43 

211 

.90 

.51 

949 

.40 

.61 

669 

.90 

.72 

462 

.45 

.47 

206 

.95 

.  55 

942 

.45 

.65 

664 

.95 

.77 

.97457 

21.50 

17.51 

.97201 

24.00 

19.59 

.96937 

26.50 

21.69 

.96658 

29.00 

23.81 

451 

.55 

.55 

196 

.05 

.63 

932 

.55 

.73 

652 

.05 

.85 

446 

.60 

.59 

191 

.10 

.67 

926 

.60 

.77 

646 

.10 

.89 

441 

.65 

.63 

185 

.15 

.72 

921 

.65 

.82 

640 

.15 

.94 

436 

.70 

.67 

180 

.20 

.76 

915 

.70 

.86 

635 

.20 

.98 

431 

.75 

.71 

175 

.25 

.80 

910 

.  (O 

.93 

629 

.25 

24.02 

426 

.80 

.76 

170 

.30 

.84 

905 

.80 

.94 

623 

.30 

.06 

421 

.85 

.80 

165 

.35 

.88 

899 

.85 

.98 

617 

.35 

.10 

416 

.90 

.84 

159 

.40 

.93 

894 

.90 

22.03 

611 

.40 

.15 

411 

.95 

.88 

154 

.45 

.97 

888 

.95 

.07 

605 

.45 

.19 

.97406 

22.00 

17.92 

.97149 

24.50 

20.01 

.96883 

27.00 

22.11 

.96600 

29.50 

24.23 

401 

.05 

.96 

144 

.55 

.05 

877 

.05 

.15 

594 

.  55 

.  27 

396 

.10 

18.00 

139 

.60 

.09 

872 

.10 

.20 

587 

.60 

.b- 

391 

.15 

.05 

133 

.65 

.14 

866 

.15 

.24 

582 

.65 

.36 

386 

.20 

.09 

128 

.70 

.18 

861 

.20 

.28 

576 

.70 

.40 

381 

.25 

.13 

123 

.75 

.22 

855 

.25 

.'33 

570 

.75 

.45 

375 

.30 

.17 

118 

.80 

.26 

850 

.30 

.37 

564 

.80 

.49 

370 

.35 

.21 

113 

.85 

.30 

844 

.35 

.41 

559 

.85 

.53 

365 

.40 

.26 

107 

.90 

.35 

839 

.40 

.45 

553 

.90 

.57 

360 

.45 

.30 

102 

.95 

.39  1 

833 

.45  1 

.50 

547 

.95 

.62 

384 


Table  II. — Percentage  of  alcohol  by  weight  and  by  volume — Continued. 


Specific 
gravity 

Per         Per 

cent        cent 

alcohol  alcohol 

by  vol-       by 

ume.     weight. 

Specific 
gravity 

at|§°F. 

Per 
cent 
alcohol 
by  vol- 
ume. 

Per 

cent 

alcohol 

by 

weight. 

Specific 
gravity 

at  fgor. 

Per 

cent 
alcohol 
by  vol- 
ume. 

Per 

cent 

alcohol 

by 

weight. 

Specific 
gravity 
atfTF. 

Per    | 

cent    i 

alcohol 

by  vol- 

ume.   1 

Per 

cent 
alcohol 

by 
weight. 

0.96541 

30.00 

21.66 

0.96235 

32.50 

26.80 

0.95910 

35.00 

2S.96 

0.95560 

37.50 

31.11 

535 

.05 

.70 

229 

.  55 

.84 

903 

.05 

29.00 

552 

.55 

.18 

529 

.10 

.74 

222 

.60 

.89 

896 

.10 

.05 

545 

.60 

.23 

523 

.15 

.79 

216 

.65 

.93 

889 

.15 

.09 

538 

.65 

.27 

517 

.20 

.83 

210 

.70 

.97 

883 

.20 

.13 

531 

.70 

.32 

511 

.25 

.87 

204 

.  75 

27.  02 

876 

.25 

.18 

523 

.75 

.36 

505 

.30 

.91 

197 

.80 

.06 

869 

.30 

.22 

516 

.80 

.40 

499 

.35 

.95 

191 

.85 

.10 

862 

.35 

.26 

509 

.85 

.45 

493 

.40 

25.00 

185 

.90 

.14 

855 

.40 

.30 

502 

.90 

.49 

487 

.45 

.04 

178. 

.95 

.19 

848 

.45 

.35 

494 

.95 

.54 

.96181 

30.50 

25.08 

.96172 

33.00 

«.N 

.95812 

35.50 

29.39 

.95187 

38.00 

31.58 

475 

.  55 

.12 

166 

.05 

.  27 

835 

.  55 

.43 

480 

.05 

.63 

469 

.60 

.17 

159 

.10 

.32 

828 

.60 

.48 

472 

.10 

.67 

463 

.65 

.21 

153 

.15 

.36 

821 

.65 

.52 

465 

.15 

.72 

457 

.70 

.25 

146 

.20 

.40 

814 

.70 

.  57 

457 

.20 

.76 

451 

.  75 

.30 

140 

.25 

.45 

807 

.75 

.01 

450 

.25 

.81 

445 

.80 

.34 

133 

.30 

.49 

800 

.80 

.65 

442 

.30 

.85 

439 

.85 

.38 

127 

.35 

.53 

794 

.85 

.70 

435 

.35 

.90 

433 

.90 

.42 

120 

.40 

.57 

787 

.90 

.74 

427 

.40 

.94 

427 

.95 

.47 

114 

.45 

.62 

780 

.95 

.79 

420 

.45 

.99 

.96121 

31.00 

25.51 

.9610S 

33.50 

27.66 

.95773 

36.00 

29.83 

.95113 

8.50 

32.03 

415 

.05 

.  55 

101 

.55 

.70 
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717 
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.95 
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710 

.45 
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31.00 
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695 
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.20 
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963 
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231 
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.35 
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.45 
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Table  II. — Percentage  of  alcohol  by  weight  and  by  volume — Continned. 
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METHODS  FOR  SOIL  AND  ASH  ANALYSIS. 

SOIL. 

PREPARATION   OF    THE    SAMPLE. 

Five  hundred  grams  or  more  of  the  air-dried  soil,  which  may  be  either  the 
original  soil  or  that  which  has  been  passed  through  a  sieve  of  coarser  mesh,  are 
sifted  upon  a  sieve  with  circular  openings  one-half  millimeter  iu  diameter,  rubbing, 
if  necessary,  with  a  rubber  pestle  in  a  mortar  until  the  fine  earth  has  been  sepa- 
rated as  completely  as  possible  from  the  particles  that  are  too  coarse  to  pass  the 
sieve.  The  fine  earth  is  thoroughly  mixed  and  preserved  in  a  tightly  stoppered 
bottle  from  which  the  portions  for  analysis  are  weighed  out. 

The  coarse  part  is  weighed  and  may  be  subjected  to  further  examination.  (See 
Bulletin  38,  Div.  Chem.,  pp.  65,  75,  200.) 

It  may  sometimes  be  necessary  to  wash  the  soil  through  the  one-half  millimeter 
sieve  with  water,  in  which  case  proceed  as  directed  on  pages  65  and  75  of  the  above 
bulletin.     The  use  of  water  is  to  be  avoided  whenever  possible. 

MOISTURE. 

Heat  2  to  5  grams  of  the  air-dried  soil  in  a  flat-bottom,  tared  platinum  dish  for  five 
hours  in  a  water  oven  kept  briskly  boiling ;  cover  the  dish,  cool  in  a  desiccator,  and 
weigh.  Repeat  the  heating,  cooling,  and  weighing  at  intervals  of  two  hours  till 
constant  weight  is  found  and  estimate  the  moisture  by  the  loss  of  weight.  Weigh 
rapidly  to  avoid  absorption  of  moisture  from  the  air.  An  air  bath  must  not  be  used 
in  this  determination. 

VOLATILE    MATTER. 

The  platinum  dish  and  soil  used  to  determine  moisture  is  used  also  to  determine 
volatile  matter.  Heat  the  dish  and  dry  soil  to  full  redness  until  all  organic  matter 
is  burned  away.  If  the  soil  contained  appreciable  quantities  of  carbonates,  ihe 
contents  of  the  dish,  after  cooling,  are  to  be  moistened  with  a  few  drops  of  a  satu- 
rated solution  of  ammonium  carbonate,  dried  and  heated  to  dull  redness  to  expel  salts 
of  ammonia,  cooled  in  the  desiccator,  and  weighed.  The  loss  in  weight  represents 
the  organic  matter,  water  of  combination,  salts  of  ammonia,  etc. 

ACID   SOLUBLE   MATERIALS. 

In  the  following  scheme  for  soil  analysis  it  is  intended  to  use  the  air-dried  soil 
from  the  sample  bottle  for  each  separate  investigation.  The  determination  of  moist- 
ure, made  once  for  all  on  a  separate  portion  of  air- dried  soil,  will  afford  the  datum  for 
calculating  the  results  of  analysis  upon  the  soil  dried  at  the  temperature  of  boiling 
water.  It  is  not  desirable  to  ignite  the  soil  before  analysis,  or  to  heat  it  so  as  to 
change  its  chemical  properties. 

The  acid  digestion  is  to  be  performed  in  a  flask  so  arranged  that  the  evaporation 
of  acid  shall  be  reduced  to  a  minimum,  but  under  atmospheric  pressure  and  at  the 
temperature  of  boiling  water.  The  digestion  is  easily  accomplished  in  a  flat-bottom 
conical  flask  of  hard  glass,  carrying  a  stopper  and  hard-glass  condensing  tube  at 
least  18  inches  long.  Where  S03  is  to  be  determined,  a  rubber  stopper  can  not  be 
used.  A  flask  with  ground-glass  stopper,  carrying  a  condensing  tube,  is  useful  in 
such  cases. 

The  flask  must  be  immersed  in  the  water  bath  up  to  the  neck,  or  at  least  to  the  level 
of  the  acid,  and  the  water  must  be  kept  boiling  continuously  during  the  digestion. 

In  the  following  scheme  10  grams  of  soil  are  taken,  this  being  a  convenient  quan- 
tity in  most  soils,  in  which  the  insoluble  matter  is  about  80  per  cent.  If  desired,  a 
larger  quantity  of  such  soil  may  be  taken,  using  a  proportionately  larger  quantity 
of  acid  and  making  up  the  soil  solution  to  a  proportionately  larger  volume.     In  very 
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sandy  soils,  where  the  proportion  of  insoluhle  matter  is  90  per  cent  or  more,  20  grams 
of  soil  are  to  be  digested  with  100  cc.  of  acid  and  the  solution  made  up  to  500  cc. ;  or 
a  larger  quantity  may  be  used,  preserving  the  same  proportions.  It  is  very  impor- 
tant that  the  analyst  assure  himself  of  the  purity  of  all  the  reagents  to  be  used  in 
the  analysis  of  soils  before  beginning  the  work. 

(1)  Acid  digestion  of  the  soil. — Place  10  grams  of  the  air-dried  soil  in  a  150  to  200  cc. 
Bohemian  glass  flask,  add  100  cc.  of  pure  HC1  of  sp.  gr.  1.115,  insert  the  stopper 
with  condensing  tube,  place  in  a  water  or  steam  bath  and  digest  for  ten  hours  con- 
tinuously at  the  temperature  of  boiling  water,  shaking  once  each  hour.  Pour  the 
clear  liquid  from  the  flask  into  a  small  beaker,  wash  the  residue  out  of  the  flask 
with  distilled  water  on  a  filter,  adding  the  washings  to  the  contents  of  the  beaker. 
The  residue,  after  washing  until  free  of  acid,  is  to  be  dried  and  ignited,  as  directed 
below.  Add  1  or  2  cc.  of  nitric  acid  to  the  filtrate  and  evaporate  to  dryness  on  the 
water  bath,  finishing  on  a  sand  or  air  bath  to  complete  dryness ;  take  up  with  hot 
water  and  a  few  cubic  centimeters  of  HC1  and  again  evaporate  to  complete  dry- 
ness. Take  up  as  before,  filter  and  wash  thoroughly  with  cold  water  or  with  hot 
water  slightly  acidified  at  first  with  HC1.  Cool  and  make  up  to  500  cc.  This  is 
solution  A.  The  residue  is  to  be  added  to  the  main  residue  and  the  whole  ignited 
and  weighed,  giving  the  '"insoluble  matter." 

(2)  Ferric  oxid,  alumina,  and  phosphoric  add. — To  100  or  200  cc.  of  solution  A,  accord- 
ing to  the  probable  amount  of  iron  and  alumina  present,  add  ammonium  hydroxid  to 
slightly  alkaline  reaction  to  precipitate  ferric  and  aluminic  hydrates  and  phosphates. 
Expel  the  excess  of  ammonia  by  boiling,  allow  to  settle,  decant  the  clear  solution 
through  a  filter;  add  to  the  flask  50  cc.  of  hot  distilled  water,  boil,  settle,  and  decant 
as  before.  After  pouring  oif  all  the  clear  solution  possible,  dissolve  the  residue  with 
a  few  drops  of  HC1  and  precipitate  again  with  ammonium  hydroxid  exactly  as 
before ;  transfer  all  the  precipitate  to  the  filter  and  wash  with  hot  distilled  water 
till  the  washings  become  free  from  chlorids.  Save  the  filtrates  and  solutions  which 
form  solution  B.  Dry  the  filter  and  precipitate,  transfer  the  precipitate  to  a  tared 
platinum  crucible,  burn  the  filter  and  add  the  ash  to  the  precipitate ;  ignite  to  bright 
redness,  cool  in  a  desiccator,  and  weigh.  The  increase  of  weight,  minus  the  ash  of 
filter  and  the  phosphoric  acid  (found  in  a  separate  process),  represents  the  weight  of 
the  ferric  and  aluminic  oxids. 

(3)  Manganese. — Concentrate  the  filtrate  and  washings  (solution  B)  to  100  cc.  or 
less ;  add  ammonium  hydroxid  to  alkalinity ;  add  bromin  water  and  heat  to  boil- 
ing, keeping  beaker  covered  with  a  watch  crystal;  as  the  bronim  escapes  the  beaker 
is  allowed  to  cool  somewhat,  more  ammonia  and  bromin  water  being  added  and 
heated  as  before.  This  process  is  continued  until  the  manganese  is  completely  pre- 
oipitated,  which  requires  from  fifteen  to  thirty  minutes.  The  solution  is  then  to  be 
slightly  acidified  with  a  few  drops  of  acetic  acid  and  filtered  while  still  boiling 
hot,  the  precipitate  washed  with  hot  water,  dried,  ignited,  and  weighed  as  Mn;04. 

(4)  Lime. — If  no  manganese  is  precipitated,  evaporate  solution  B  or  the  filtrates 
and  washings  from  (3)  to  about  50  cc,  make  slightly  alkaline  with  ammonia  and 
add,  while  still  hot,  (NH^C^  solution  as  long  as  any  precipitation  is  produced,  add- 
ing a  few  cubic  centimeters  in  excess  to  convert  the  magnesia  also  into  oxalate. 
Heat  to  boiling  and  let  stand  for  a  few  minutes  till  the  calcium  oxalate  settles  clear, 
decant  the  clear  solution  on  a  filter,  pour  15  or  20  cc.  of  hot  distilled  water  on  the 
precipitate  and  again  decant  the  clear  solution  on  the  filter.  Dissolve  the  precipi- 
tate in  the  beaker  with  a  few  drops  of  HC1,  add  a  little  water  and  reprecipitate, 
boiling  hot,  by  adding  ammonium  hydroxid  to  slight  alkalinity  and  a  little  (NH4)2 
C204  solution ;  filter  through  the  same  filter,  transfer  the  precipitate  to  the  filter,  and 
wash  it  free  from  chlorids.  Dry,  ignite  the  precipitate  over  the  blast  lamp  until 
it  ceases  to  lose  weight,  weigh,  and  estimate  as  CaO. 

(5)  Magnesia. — Acidify  the  filtrate  and  washings  from  (4)  slightly  with  HC1  and 
concentrate  to  about  50  cc,  place  in  a  small  Erlenmeyer  flask  or  beaker,  make 
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slightly  alkaline  with  ammonium  hydroxid  and  add  a  few  cubic  centimeters  of 
NajHP04  solution  sufficient  to  precipitate  the  magnesia;  then  add  gradually  10  cc. 
strong  ammonium  hydroxid,  cover  closely  to  prevent  escape  of  ammonia,  and  let 
stand  in  the  cold.  Filter  after  twelve  hours,  wash  the  precipitate  free  of  chlorids, 
dry,  burn  at  first  at  a  moderate  heat;  finally  igniting  intensely  and  weigh  Mg.2P.2O7. 

(6)  Ferric  oxid. — Evaporate  100  cc.  of  solution  A  with  the  addition  of  about  100  cc. 
of  H:S04  until  all  HC1  is  expelled;  dilute  with  water,  reduce  with  zinc  and  estimate 
ferric  oxid  by  a  standard  solution  of  potassium  permanganate.  To  prepare  potas- 
sium permanganate  solution,  dissolve  3.156  grams  of  pure  crystallized  potassium  per- 
manganate in  2,000  cc.  of  distilled  water,  and  preserve  in  a  ground-glass-stoppered 
bottle,  shielded  from  the  light.  Standardize  this  solution  after  it  has  stood  twenty- 
four  hours  with  pure  ammonio-ferrous  sulphate  or  oxalic  acid  or  with  metallic  iron. 

Instead  of  taking  another  portion  of  the  solution,  the  weighed  precipitate  from  (2) 
may  be  dissolved  by  digestion  on  the  water  bath  in  a  covered  beaker  or  flask  with 
10  to  20  cc.  of  a  mixture  of  1  part  H2S04  with  4  parts  of  water. 

Deduct  the  per  cent  of  ferric  oxid  obtained  from  the  per  cent  of  ferric  oxid  and 
alumina  (2),  with  corrections  for  filter  ash  and  phosphoric  acid,  to  obtain  the  per 
cent  of  alumina. 

(7)  Phosphoric  acid.— 100  to  200  cc.  of  solution  A  are  evaporated  1o  about  25  or  30 
cc.  on  the  water  bath;  nearly  neutralize  with  ammonium  hydroxid,  add  about  10 
grams  pure  crystallized  ammonium  nitrate,  and  then  add  gradually  about  20  cc. 
molybdic  solution  and  set  in  water  bath  at  a  temperature  of  40°  C.  When  the  pre- 
cipitate has  settled  sufficiently,  draw  out  with  a  pipette  about  5  cc.  of  the  clear 
liquid  and  test  it  by  allowing  it  to  run  into  5  cc.  of  warm  molybdic  solution.  If 
any  precipitate  is  produced,  the  test  liquid  is  returned  to  the  main  portion  and  more 
molybdic  solution  is  added  and  the  operation  repeated  until  all  the  P205  is  precipi- 
tated. After  standing  eight  to  twelve  hours  at  a  temperature  not  above  40°,  the 
ammonium  phosphomolybdate  is  filtered  off  and  the  P2O5  determined  as  Mg2P207  as 
usual.  ( See  total  phosphoric  acid  in  fertilizers. )  It  is  recommended  to  redissolve  the 
magnesium  ammonium  phosphate  precipitate  in  acetic  acid,  after  it  has  been  washed 
once  or  twice,  and  reprecipitate  with  ammonia  and  a  fresh  quantity  of  magnesia 
solution,  of  course  giving  the  usual  time  for  the  separation  of  the  precipitate.  If 
there  is  any  residue  of  phosphates  remaining  on  dissolving  the  phosphomolybdate 
in  ammonia,  or  the  magnesium  ammonium  phosphate  in  acetic  acid,  this  residue  is  to 
be  dissolved  in  a  little  HC1,  neutralized  with  ammonium  hydroxid  and  precix>itated 
with  molybdic  solution  and  the  phosphomolybdate  obtained  added  to  the  main 
quantity. 

(8)  Sulphuric  acid. — Evaporate  100  to  200  cc.  of  solution  A  nearly  to  dryness  on  a 
water  bath  to  expel  the  excess  of  acid;  then  add  50  cc.  of  distilled  water;  heat  to 
boiling  and  add  2  or  3  cc.  of  a  solution  of  barium  chlorid,  and  continue  the  boiling 
for  five  minutes.  When  the  precipitate  is  settled  pour  the  liquid  on  a  tared  Gooch 
filter,  treat  the  precipitate  with  15  or  20  cc.  of  boiling  water,  and  transfer  the  pre 
cipitate  to  the  filter  and  wash  with  boiling  water  at  first  slightly  acidified  with  a 
few  drops  of  HC1,  finally  with  pure  water  till  the  filtrate  is  free  from  chlorids. 
Dry  the  filter  and  ignite  strongly.  The  increase  in  weight  is  barium  sulphate,  which 
multiplied  by  0.34331  equals  SO:!. 

(9)  Potash  and  soda.—  Treat  the  filtrate  from  (8)  with  ammonium  hydroxid  exactly 
as  in  (2).  Evaporate  the  filtrate  and  washings  to  dryness,  heat  below  redness, 
until  ammonia  salts  are  expelled,  dissolve  in  about  25  cc.  of  hot  water,  add  5  cc.  of 
baryta  water  and  heat  to  boiling ;  let  settle  a  few  minutes  and  test  a  little  of  the 
clear  liquid  with  more  baryta  water  to  be  sure  that  enough  has  been  added.  When 
no  farther  precipitate  is  produced,  filter  and  wash  thoroughly  with  hot  water.  Add 
ammonia  and  ammonium  carbonate  to  complete  the  precipitation  of  the  baryta,  let 
stand  a  short  time  on  the  water  bath,  filter  and  wash  the  precipitate  thoroughly 
with  hot  water,  evaporate  filtrate  and  washings  to  dryness  in  a  porcelain  dish,  expel 
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ammonia  salts  again  by  heat  below  redness,  take  up  with  a  little  hot  water,  add  a 
few  drops  of  ammonium  hydroxid  and  a  drop  or  two  of  ammonium  carbonate,  let  stand 
a  few  minutes  on  the  water  bath,  filter  into  a  tared platinuindish,  evaporate  to  dryness 
on  the  water  bath  and  heat  to  dull  redness,  until  all  ammonia  salts  are  expelled  and 
the  residue  is  nearly  or  quite  white.  The  heat  must  not  be  sufficient  to  fuse  the  resi- 
due. The  weight  of  the  residue  represents  potassium  and  sodium  chlorids.  Deter- 
mine the  potassium  present  with  platinum  chlorid  in  the  usual  manner.  The  sodium 
chlorid  is  obtained  by  subtracting  potassium  chlorid  thus  found  from  the  total 
weight  obtained  above. 

Instead  of  this,  a  fresh  aliquot  of  solution  A  may  be  evaporated  to  dryness,  redis- 
solved  in  water  and  treated  directly  with  milk  of  lime  as  in  ash  analysis,  but  with- 
out previous  addition  of  BaCl2. 

(10)  Total  alkalies. — Determine  in  a  separate  portion  of  the  soil  by  J.  Lawrence 
Smith's  method  given  in  Crooke's  Select  Methods,  second  edition,  pages  28-40.  Or, 
preferably,  determine  by  this  method  the  alkalies  in  the  insoluble  residue  from  (1) 
and  add  the  amount  obtained  from  the  HC1  solution. 

(11)  Other  alkali  metals. — The  salts  of  lithium,  cesium,  and  rubidium,  are  occasion- 
ally found  in  very  small  amounts  in  soils.  The  agricultural  uses  of  these  salts  are 
still  in  question,  and  their  amount  is  too  small  to  admit  of  quantitative  estimation. 
A  qualitative  examination  may  be  made  by  the  spectroscope  with  the  water  solu- 
ble materials  evaporated  to  dryness  and  dissolved  with  two  or  three  drops  of  HC1 
or  with  the  alkaline  chlorids  separated  as  in  (9)  or  (10).  Test  by  the  spectroscope 
with  a  platinum  wire  in  a  Bunsen  flame. 

(12)  Siliceous  residue. — The  siliceous  residue  from  (1)  may  be  analyzed  by  the  usual 
methods  for  silicates.  If  it  is  desired  to  determine  the  SiO_>  soluble  in  alkalies,  the 
residue  must  be  dried  at  100°  and  an  aliquot  taken  before  ignition  for  treatment 
with  Na;>C03  solution  as  described  under  ash  analysis.  Another  aliquot  or  the  rest 
of  the  residue,  will  of  course  be  ignited  and  weighed. 

(13)  Total  nitrogen. — Is  determined  by  the  "Kjeldahl  method  modified  to  include 
nitrates"  as  described  in  the  methods  for  determining  nitrogen,  using  14  grams  of  soil, 
0.5  gram  salicylic  acid  in  20  cc.  H2S04,  and  2.5  grams  sodium  thiosulphate.  When  the 
digestion  is  completed,  water  is  added  and  the  solution  filtered  or  decanted  from 
the  insoluble  residue  and  the  residue  washed  with  more  water.  The  filtrate  and 
washings  are  treated  in  the  usual  manner  for  determination  of  the  ammonia.  Unless 
the  amount  of  nitrates  present  is  considerable  it  is  not  necessary  to  use  the  modified 
method.  The  amount  of  nitrate  present  in  ordinary  soils  is  so  small  that  the  simple 
Kjeldahl  method,  carried  out  as  just  described,  omitting  the  salicylic  acid  and  thio- 
sulphate, is  perfectly  satisfactory. 

(14)  Carbon  dioxid. — Determine  as  in  ash  analysis,  using  5  to  50  grams  of  soil, 
according  to  the  amount  present. 

STATEMENT   OF    RESULTS. 

All  results  of  soil  analyses  are  to  be  calculated  as  per  cent  of  the  soil  dried  to  con- 
stant weight  in  the  water  oven  (see  "  Moisture'7)  and  are  to  be  stated  in  the  order 
given  on  page  82,  of  Bulletin  38,  Division  of  Chemistry. 

[In  the  absence  of  formal  action  by  the  Association  upon  certain  points  in  soil 
analysis,  the  following  suggestions  are  made  by  the  Reporter.] 

Sampling. — The  soil  sample  to  be  taken  as  described  in  Bulletin  38,  Division  of 
Chemistry,  page  200,  having  reference  also  to  the  fuller  instructions  given  by  Dr. 
Hilgard  on  page  61  of  the  same  bulletin. 

Mechanical  analysis. — Use  Hilgard's  method  as  described  in  Bulletin  38,  Division 
of  Chemistry,  page  62  et.  seq.,  as  the  standard  method,  or  the  beaker  method  of 
Osborne  (Conn.  State  Sta.,  Ann.  Report,  1886,  p.  144)  as  an  alternate  method. 

Water  capacity. — Use  the  method  described  by  Dr.  Hilgard  in  Bulletin  38,  Division 
of  Chemistry,  page  73. 
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Humus. — Use  the  Grandeau  method  as  modified  by  Huston  and  McBryde  (Bull.  38, 
Div.  Chem.,  p.  84),  or  by  Snyder  (Jour.  Am.  Chem.  Soc,  xvi,  3). 

Capillary  power  and  water  soluble  materials. — Use  the  methods  described  in  Bulletin 
38,  Division  of  Chemistry,  page  201. 

Hygroscopic  coefficient. — Expose  5  to  10  grams  of  the  fine  earth,  in  a  thin  layer,  for 
twenty-four  hours,  to  an  atmosphere  saturated  artificially  with  moisture  and  al  a 
temperature  of  20°  C. ;  weigh  covered  and  calculate  the  increase  of  weight,  including 
the  moisture  already  present  as  per  cent  of  the  soil  dried  in  the  water  oven.  (See 
"  Moisture.") 

ANALYSIS  OF  THE  ASHES  OF  PLANTS. 
PREPARATION   OF   THE   ASH. 

Before  combustion  the  material  must  be  thoroughly  cleaned  from  all  foreign  mat- 
ter, especially  from  adhering  soil.  The  combustion  should  be  carried  on  at  a  com- 
paratively low  temperature,  never  reaching  a  full  red  heat,  because  of  the  danger  of 
volatilizing  alkaline  chlorids,  etc.,  and  of  fusing  the  ash;  nor  in  a  strong  draft 
of  air,  lest  the  lighter  part  of  the  ash  be  carried  away.  Combustion  is  best  carried 
on  in  a  flat  platinum  dish  in  a  muffle.  With  substances  rich  in  silica  and  alkalies 
it  is  better  to  first  char  the  substance,  wash  with  the  distilled  water  to  remove  solu- 
ble salts,  then  dry  and  incinerate  the  residue.  Evaporate  the  watery  extract  and 
add  this  to  the  rest  of  the  ash.  With  substances  rich  in  phosphates,  e.  g.,  seeds  and 
animal  substances,  char  the  material  and  remove  salts  by  acetic  acid,  decant  the 
acetic  solution,  wash  with  distilled  water,  and  then  complete  the  combustion.  Add 
the  acetic  solution  and  washings  to  the  final  ash,  evaporate  to  dryness,  and  gently 
ignite  the  whole  to  decompose  the  acetates.  In  whatever  way  obtained  the  whole 
of  the  ash  should  be  pulverized  and  intimately  mixed  while  still  warm,  and  pre- 
served in  a  tight  dry  bottle  for  analysis.  If  necessary,  dry  thoroughly  at  low  red- 
ness before  bottling.  It  is  intended  that  the  preliminary  preparation  of  the  ash 
shall  bring  it  to  a  perfectly  dry  condition,  rendering  a  moisture  determination  unnec- 
essary, and  that  the  portions  for  analysis  shall  be  weighed  out  from  the  prepared 
sample  in  this  condition.  As  it  is  sometimes  difficult  or  impossible  to  prepare  an 
ash  for  analysis  in  large  quantity,  the  following  method  has  been  condensed  as  much 
as  possible  so  that  a  small  amount  of  ash  may  be  used.  Where  the  ash  is  to  be  had 
in  abundance,  larger  quantities  and  more  portions  may  be  used,  but  the  proportion 
of  acid  to  substance  taken  is  to  be  preserved.  Much  latitude  must  be  left  to  indi- 
vidual judgment  in  adapting  the  method  to  particular  cases. 

ANALYSIS    OF   THE   ASH. 

Five  grams  of  the  ash  are  treated  in  a  beaker,  covered  with  a  watch  glass,  with 
50  cc.  HC1,  sp.  gr.  1.115  and  digested  on  the  water  bath  until  all  effervescence  has 
ceased.  The  cover  is  then  removed  and  the  liquid  evaporated  to  complete  dryness 
to  render  silica  insoluble.  The  residue  is  moistened  with  2  or  3  cc.  of  HC1  and 
taken  up  with  about  50  cc.  water,  allowed  to  stand  on  the  water  bath  a  few  minutes 
and  filtered  through  a  C.  S.  &  S.  "hardened"  filter,  and  thoroughly  washed.  The 
filtrate  and  washings  are  made  up  to  250  cc.  for  analysis.     This  is  Solution  A. 

(1)  Carbon,  sand,  and  silica. — The  residue  is  washed  from  the  filter  (which  may  be 
used  again)  as  completely  as  possible  into  a  platinum  dish  and  boiled  about  five 
minutes  with  about  20  cc.  of  a  saturated  solution  of  pure  sodium  carbonate,  a  few 
drops  of  pure  NaOH  solution  are  added  and  the  liquid  allowed  to  settle,  and 
decanted  through  a  tared  Gooch  filter.  The  residue  is  boiled  with  sodium  car- 
bonate solution  and  decanted  as  before  a  second  and  a  third  time,  and  finally 
brought  upon  the  filter  and  thoroughly  washed,  first  with  hot  water,  then  with  a 
little  dilute  HC1,  and  finally  with  hot  water  until  free  of  chlorids.  The  residue  in 
the  Gooch  filter  is  dried  at  110°  to  constant  weight,  giving  the  carbon  and  sand.     It 
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is  then  incinerated  and  the  weight  of  the  sand  determined,  the  difference  giving  the 
carbon.  It  is  advisable  to  examine  the  sand  with  a  microscope  to  determine  if  it  is 
really  sand.  The  alkaline  filtrate  and  washings  from  the  carbon  and  sand  are  acidi- 
fied with  HC1,  evaporated  to  dryness,  and  the  silica  separated  and  determined  in  the 
usual  way. 

Instead  of  determining  soluble  SiO-  directly  from  the  Na^CO^  solution,  as  above, 
another  portion  of  the  ash  may  be  treated  with  HC1  and  evaporated  to  dryness  as 
before  described,  filtered  on  an  ordinary  filter,  washed,  burned,  and  weighed,  giving 
the  weight  of  silica  plus  sand,  from  which  the  weight  of  sand  is  deducted  to  obtain 
soluble  SiOj.  It  is  inadmissible  to  separate  the  soluble  SiO-  from  the  residue  after 
it  has  been  ignited. 

(2)  Manganese,  lime,  and  magnesia. — 50  to  100  cc.  of  solution  A  are  neutralized  with 
(NH4)HO  and  a  gram  or  two  of  sodium  acetate  and  a  few  drops  of  acetic  acid  are 
added ;  boil  for  one  or  two  minutes,  filter  and  wash  the  precipitate  thoroughly  with 
boiling  water.  Evaporate  the  filtrate  and  washings  to  about  50  cc,  filter  out  any 
slight  additional  precipitate  that  may  form,  and  determine  Mn,  Ca,  and  Mg  exactly 
as  described  in  the  analysis  of  soils.  If  difficulty  is  found  in  filtering  the  iron  and 
alumina  phosphates  above,  some  Fe_>Clb  solution  may  be  added  before  precipitating 
with  sodium  acetate. 

(3)  Phosphoric  acid. — 25  to  50  cc.  of  solution  A  are  neutralized  with  (NH4)HO, 
nitrate  of  ammonia  added  and  precipitated  with  molybdic  solution  exactly  as 
described  in  the  methods  for  total  P-O5  in  fertilizers. 

(4)  Sulphuric  acid  and  alkalis. — 25  to  50  cc.  of  solution  A  are  heated  to  boiling  and 
BaCl2  solution  added  in  small  quantity  until  no  further  precipitate  is  produced. 
Let  stand  on  the  water  bath  until  clear  and  filter  the  BaS04  on  a  tared  Gooch  filter, 
wash  thoroughly  with  hot  water,  at  first  slightly  acidified  with  HC1,  finally  with 
pure  water  until  free  of  chlorids,  dry,  and  ignite  the  BaS04  and  weigh. 

Evaporate  the  filtrate  and  washings  in  a  porcelain  dish  to  dryness,  redissolve  in 
about  50  cc.  water  and  add  milk  of  lime,  or  Ba(OH)^  solution,  which  must  be  per- 
fectly free  from  alkalis,  until  no  further  precipitation  is  produced  and  it  is  evident 
there  is  an  excess  of  Ca(OH)..  or  Ba(OH)2  present,  boil  two  or  three  minutes,  filter 
hot,  and  wash  thoroughly  with  boiling  water,  precipitate  the  lime  and  baryta  from 
the  filtrate  with  (NH)4HO  and  (NH4)eC03,  filter,  evaporate  the  filtrate  to  dryness  in 
a  porcelain  dish,  and  drive  off  the  ammonia  salts  by  heat  below  redness.  When 
cold,  redissolve  in  15  or  20  cc.  water,  precipitate  again  with  a  few  drops  of  (NH4)HO 
and  (NH4)-C03  solution,  let  stand  a  few  minutes  on  the  water  bath  and  filter  into  a 
tared  platinum  dish  and  evaporate  to  dryness,  expel  the  ammonia  salts  by  heating  to 
just  perceptible  dull  redness,  weigh  the  KC1  and  NaCl  obtained  and  determine  the 
KC1  with  platinum  chlorid  as  usual. 

Instead  of  the  above  method,  the  filtrate  from  the  BaS04  may  be  treated  exactly 
as  described  for  soil  analysis. 

(5)  Carbonic  acid. — Use  1  to  5  grams  of  ash  in  any  of  the  usual  forms  of  apparatus, 
determining  the  CO?  evolved  either  by  increase  of  weight  of  potash  bulbs  or  loss  of 
weight  of  the  apparatus.     The  former  is  preferable. 

(6)  CJilorin. — Determine  as  AgCl,  either  gravimetrically  or  by  one  of  the  standard 
volumetric  processes,  in  a  nitric  acid  or  water  solution  of  the  ash.  Nitric  acid  may 
be  used  in  (5)  and  the  solution  taken  for  this  purpose. 

METHOD  FOR  ANALYSIS  OF  TANNING  MATERIALS. 

Testing  the  hide  powder. — Shake  10  grams  of  the  hide  powder  three  times  for  five 
minutes  with  water,  using  200  cc.  each  time.  Evaporate  100  cc.  of  the  final  filtrate 
and  if  the  residue  amounts  to  more  than  0.01  gram  the  hide  powder  should  be  rej  ected. 

Moisture  in  the  sample. — Dry  2  grams  in  a  small  dish  at  100°  C.  until  the  weight 
becomes  constant. 
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PROVISIONAL    METHOD. 

(1)  Use  such  an  amount  of  extract  that  100  cc.  of  the  solution  shall  contain  about 
1  gram  of  dry  solids. 

(2)  Add  to  the  extract  taken  about  200  cc.  of  water  at  80°  C,  stir  until  dissolved, 
transfer  to  a  graduated  flask,  washing  out  the  beaker  with  warm  water,  cool,  and 
make  up  to  the  mark.  Shake  thoroughly,  immediately  take  100  cc,  evaporate,  dry 
to  constant  weight  at  100°  C,  and  weigh. 

Eesult  is  total  solids. 

(3)  Now  filter  the  remainder  of  the  solution  through  thick  filter  paper,  9  cm.  in 
diameter  (S.  and  S.  sirup-filter  paper  is  recommended),  using  a  teaspoonful  of  kaolin 
if  necessary.     Take  100  cc.  of  the  filtrate,  evaporate,  and  dry  as  before. 

Eesult  is  soluble  solids. 

(4)  Take  10  grams  of  hide  powder,  shake  three  times  for  five  minutes  with  water, 
using  200  cc.  each  time.  Strain  through  well-washed  muslin  or  linen  and  squeeze 
out  in  a  copying  or  other  suitable  press.  Determine  the  moisture  in  about  3  grams 
of  the  wet  hide  powder  by  drying  at  about  60°  C.  to  constant  weight.  Weigh  the 
remaining  powder  and  divide  into  three  equal  parts. 

(5)  Take  150  cc.  of  the  filtered  tannin  liquor  and  shake  up  with  the  first  portion 
for  about  five  minutes.  Strain  through  muslin  or  linen.  To  the  strained  liquid  add 
the  second  portion  of  hide  powder  and  shake  again  for  about  five  minutes.  Strain 
as  before  and  shake  up  with  the  last  portion  for  about  eight  minutes.  Now  filter 
through  sirup-filter  paper,  pouring  the  liquor  back  until  a  clear  filtrate  is  obtained. 
Take  100  cc,  evaporate,  and  dry  as  before.  The  difference  between  the  soluble  solids 
and  the  final  residue  is  the  amount  taken  up  by  the  hide  powder.  The  result  must 
be  corrected  for  the  water  retained  by  the  hide  powder. 

It  is  absolutely  necessary  to  use  some  form  of  mechanical  shaker,  as  shaking  by 
hand  is  not  intense  euough  to  remove  all  the  tannin.  The  machine  known  as  the 
"milkshake"  is  recommended. 

The  hide  powder  must  be  kept  in  a  dry  place  and  tested  once  a  month. 

The  above  method  is  applicable  to  barks,  extracts,  and  sweet  liquors. 

The  dishes  in  which  the  drying  is  conducted  should  be  covered  while  they  are  in 
the  oven,  so  as  to  prevent  loss  by  popping. 
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(1)  This  association  shall  be  known  as  the  Association  of  Official  Agricultural 
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vote. 

(3)  The  officers  of  the  association  shall  consist  of  a  president,  a  vice-president, 
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two  other  members  to  be  elected  by  the  association,  shall  constitute  the  executive 
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a  department  or  board  whose  members  are  eligible  to  membership  his  office  shall  be 
considered  vacant,  and  a  successor  may  be  appointed  by  the  executive  committee, 
to  continue  in  office  till  the  annual  meeting  next  following. 

(4)  There  shall  be  appointed  by  the  president,  at  the  regular  annual  meeting,  a 
reporter  and  associate  reporter  for  each  of  the  subjects  to  be  considered  by  the  associ- 
ation. 
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having  charge  of  fertilizer  work  to  test  the  proposed  changes. 
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(8)  Special  meetings  shall  be  called  by  the  executive  committee  when  in  its  judg- 
ment it  shall  be  necessary,  or  on  the  written  request  of  five  members ;  and  at  any 
meeting,  regular  or  special,  seven  enrolled  members  entitled  to  vote  shall  constitute 
a  quorum  for  the  transaction  of  business. 

(9)  The  executive  committee  will  confer  with  the  official  boards  represented  with 
reference  to  the  payment  of  expenses  connected  with  the  meetings  and  publication 
of  the  proceedings  of  the  association. 

(10)  All  proposed  alterations  or  amendments  to  this  constitution  shall  be  referred 
to  a  select  committee  of  three  at  a  regular  meeting,  and  after  report  from  such  com- 
mittee may  be  adopted  by  a  vote  of  two-thirds  of  the  members  present  entitled  to 
vote. 
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